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CHAPTER 1 
PRODUCT DESCRIPTION 



DT2762 



DT2772 



DT2764 



DT2774 



DT2765 



DT2775 



1.1 



High level Analog input system with 16 single- ended 
or 8 differential input channels on a standard DEC 
dual height card. 

High level input expander - Expands the DT2762 to 64 
single ended or 32 differential inputs: Packaged on 
a standard DEC dual height card. 

Wide range analog input systems with 16 single ended 
or 8 differential input channels as a standard DEC 
dual input card. Ranges are resistor selectable from 
lOmV FSR to lOV FSR. 

Wide range input expander - Expands the DT2764 to 64 
single ended or 32 differential input. Packaged on a 
standard DEC dual height card. 

Isolated Wide Range analog inputs system containing 4 
channels of isolated analog inputs with dry reed relay 
flying capacitor multiplexing. Packaged on a standard 
DEC dual height card. 

Isolated input expander - Expands the DT2765 to 20 
channels of analog inputs in groups of eight channels. 
Packaged on a standard DEC dual height card. 



Options 

1.1.1 DT2762 - optional features are as follows: 

PG - programmable gain amplifier, gain controlled via 
software with gains of 1, 2, 4 and 8. 

C - lOOKhE data acquisition module provides lOOKhz 
analog acquisition and concession throughput. 

R - resistor gain selection bit provides resistor for 
setting gains of 100, 200, 10, 2, 1. 



1.1.2 DT2764 



1.1.3 DT2765 
PG 



Programmable gain amplifier, gains controlled via 
software with gains of 1, 10, 100 and 500. 

Thermocouple input version, provides input for cold, 
reference junction compensation. 
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CHAPTER 2 
DT2762 HIGH LEVEL INPUT :>YSTEM SPECIFICATIONS 

2.1 Analog Inputs 

The DT2762 utilizes the DT5701 data acquisition module. This 
module will accept up to 16 single ended inputs or 8 differential 
inputs with 12 bit resolution. Expansion channels may be added 
by the addition of the DT2772 expander module for up to 64 sinqle 
ended or 32 differential inputs. 

2.2 Number of Analog Inputs 

''"''^^^^ . 8 channels Differential input (DI) 

-16 channels Single Ended inputs (SE) 

DT2762 with DT2772 -32 channels Differential (DI) 

-64 channels Single Ended (SE) 

2.2.1 Selection of SE/DI 

Selection of SE or DI must be specified by the user and 
cannot be changed except by the factory. 

2.3 Input Range 

0-5V. +5V, 0-lOV, +10V twos compliment, or offset binary notation 

2.4 Input Protection 

Inputs are current limited and protected to +35V overvoltaae 
without damage. " 

2.5 Input Impedence 

inn MnwM innF _ »f\cc*' ru, i- 

100 MOHM, lOOpF - "ON" Channels 

2.6 Input Bias Current 
15nA e> 25°C 

2.7 Maximum Input Signal 

+10.5V Signal & Common Mode Voltage 

2.8 Common Mode Rejection Ratio 

SOdb 5V range 
lOOdb & lOmV range 

2.9 A/D Specifications 

2.9.1 Resolution 

12-bits Unipolar 
11-bits + Sign Bipolar 



2-1 



2.9.2 


Linearity 




+h LSB 


^.9.3 


Inherent Quantizing Error 




th LSB 


2.9.4 


Stability 




±25ppm/°C FSR 


2.10 


Sample and Hold Specification 


2.10.1 


Aperature Uncertainty 




Less than lOnS 


2.11 


System Specifications 


2.11.1 


System Accuracy 




+0.03% FSR 


2.11.2 


System Throughput 



The throughput is defined as the time interval from a start 
A/D convert to an A/D Done bit set. It does not include 
overhead of program to retrieve data. 

Throughput = 35KHz or 28.5 uSEC 

= IOOKHh or 10 uSEC optional 

2.11.3 Input Noise 

2uV RMS R.T.I. 

2.12 Power Requirements 
+5V @ 1.5A . 5% 

2.13 System Compatibility 

Standard DEC QBus compatible, DC Bus load = 1 

2.14 Physical 

Contained on a standard DEC dual height card for compatibility 
LSI-11, LSI-11/2 and LSI-11/23 systems. 
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CHAPTER 3 
DT2764 WIDE J^ANGE INPUT .<;yc:tfm <tP^rT^Tr«TT.^.,c 
3.1 Analog Inputs 

I5\?I^H,^f/''°^"'*^ Vt^"^i" the Data Translation DT5702 

^'^ Number of Analog In put*; 

•^^2764 _ ft rhannolc nr tc ^^ -_ 

- ..w,.j ux, lb undnneis it 

DT2?64 with DT2774 - Up to 32 Channels DI . 64 ChanneU SE 

^-^-l Analog In put Ranrjp 

^^^^^^ - Fi^om lOmV to lOV Full Scale 

From+iomv to +10V Full Scale 
Ranger selectable via external resistor 



3.2.2 



Analog Inp ut Config uratinn 

S??Jp?pnJ?."f%""^'*^ "!^'' selectable for Single Ended or 

t'ptTo'r h r .^^^ ^^- "ie?tion is V?: 



Jumpers on the board. 
^•2-3 Input Protection 

3*2-4 Input Imp edenpp 

100 MOHM, lOpF - "OFF" Channels 
lOOMOHM. lOOpF- "ON-ChaSs 

3-2.5 Input Bias Currpnt 
15nA @ 25°C 

3-2.6 Maximum Input Signal 

110.5V Signal & Common Mode Voltage 
3-2.7 Common Mod e Re.iection Ratin 

80db & lOV range 
lOOdb e lOmV range 

3-3 A/D Specificatinnc 

3-3.1 Resolution 

12-bits Unipolar 
11-bits + Sign Bipolar 

3-1 



3.3.2 


Linearity 




±h LSB 


3.3.3 


Inherent Quantizing Error 




+h LSB 


3.3.4 


Stability 




+25ppm/°C FSR 


3.4 


Sample and Hold Specification 


3.4.1 


Aperture Uncertainty 




lOnSec 


3.5 


System Specification 


3.5.1 


System Accuracy 



3.5.2 



3.5.3 

3.6 

3.6.1 

3.7 



The system accuracy is dependent upon the gain of the system 
as follows: 



GAIN 


ACCURACY (BIPOLAR) 


THROUGHPUT (KHz) 


1 


+0.03% 


31 


2 


+0.03% 


31 


4 


+0.03% 


31 


10 


+0.03% 


31 


100 


+0.05% 


16.75 


200 


+0.07% 


n.i 


400 


+0.08% 


7.1 


1000 


+0.1% 


3.7 



(Table 3.5.1 Gain Parameters) 

Throughput Rates 

The system throughput is again dependent upon the gain of 
the system. Table 3.5.1 shows the throughput versus gain. 
This throughput is set via an external capacitor by the 
user. 

Input Noise 
2uV RMS 

Power Requirements 

DT2764 - +5V P 1.5A. 5% 

System Compatibility 

Standard DECQ-Bus compatible, DC Bus load =1. 
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3.8 Phvqiral 
■■-'-• — ■ 



Contained on a standard DEC dual height card for eompatibilitv 
with LSI-n, LSI-11/2 and LSI-11/23 systems. 
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CHAPTER 4 



4.0 



DT2765 ISOLATED WIDE RANGE INPUT SYSTEM SPECIFICATIONS 
General 



4.1 




4.1 


.1 


4.1 


.2 


4.1 


.3 


4.1 


.4 


4.1, 


.5 


4.1. 


,6 


4.1. 


,7 


4.1. 


,8 



4.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.2.5 

4.2.6 
4.3 



The DT2765 series systems are Q-BUS compatible isolated 
wide range analog input systems. The input multiplexer 
is isolated via a flying capacitor technique utilizing dry 
reed relays. The system uses a DT5703 4 channel isolated 
data acquisition module. Expansion to 20 channels accom- 
plished using the DT2775 expansion card. 

Input Specification 



Number of Analog Inputs 

Common mode voltage range 
Common mode rejection ratio 

Input impedance 

Zero offset channel to 
channel 

Input filter 
Throughput Rate 
Differential Input Voltage 

Amplifier 
Offset voltage 
Offset voltage TC 
Gain TC 
Gain Range 

Bias Current 



4 Differential, 12 
channels with expander 
card. 

+250V DC max ' 






Power On 
Power Off 



Random Mode 



unbalance 

10 Megohms 
100 Megohms 

+10uV 



1.5Hz 

20 conversions per sec. 

15V DC max, or lOOV 
for lOmS max. 



Adjustable to Zero 



+3uV/°C 



110ppm/°C 



Gain of 1 to 1000 where, G 



1 + 20,000 
Rext. 



@ 25°C 
Q> 70°C 



Input Noise 
A/D Converter 



P 15KHZ BW 



50pA 
1.2nA 

5uV rms 
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4.3.1 Resolution ,„ . .^ 

12 bits 

4.3.2 Linearity ^^^^53 

4.3.3 Quantizing Error +HSB 

4.3.4 Range Unipolar 



Unipolar o to +5V or to lOV)^^. 
Bipolar +5V +iov )DT2725/15V 



4.3.5 Temperature Coefficient Zero +20uy/°C 

Full Scale +30pprn/°C 

4.4 Power Requirements 

4.4.1 DT2765 +5V @ I.5A 5% 
4-5 DT2765-T Thermocouple Input 

^•5.1 Compensation Input Specification - DT2765-T 

The DT2765-T version allows connection of a compensation circuit 
for providing thermocouple cold junction compensation. 

4.5.2 Input Connection 

The compensation inputs are connected at connector 
Jl Pins 15 COMP IN HI 
16 COMP IN LO 

4.5.3 Input Impedence - 100 Ohms 

4.5.4 Compensation Requirements 

Type J I RON/ CONSTANT I NE 50uV/°C 
Type T COPPER/CONSTANTINE 40uV/°C 
Type K Chromel/Alumel 40uV/°C 

For application circuit see Appendix 

^•6 System Compatibility - Standard DEC 

Q-Bus compatible 
DC Bus Load - 1 

4.7 Physical 

Standard DEC dual height card for compatibility with LSI-11, LSl-11/2 
or Loi-ii/^o systems. 
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5.1 
5.1.1 



CHAPTER 5 

PROGRAMMING SPECIFICATIONS 

Data Translation interfaces are designed to meet the requirements 
of standard DEC interfaces. As such they are structured around 
a Control and Status register for complete software control of 
the interface. 

DT2762 and nT?764 Programming 

Modes of Operation . 

This series can operate in a number of operating modes, as follows; 

Program I/O - In this mode standard LSI-11 instructions can access 
and control the A/D components on the interface. A start A/D 
conversion can be accomplished by two ways: 

1. Set A/D Start Bit (Bit 0) ADCSR 

2. External Triggers or Real Time Clock input. 

Interrupt - In many real time applications the proaram r\np^ nnt 
want to dedicate itself to taking analog measurements. In this 
case the interface can be enabled to produce a program interrupt 
on the condition A/D Done. An interrupt may also be produced 
on the Error bit (Bit 15 ADCSR). 

5.1.2 Device Address 

The DT2762 device address is selectable via a dip switch. Device 
address may be assigned between lyoOOOg and 177774o. The order of 
address is as follows, once a base address has been set in the 
switch: 

A/D Control and Status Register (ADCSR) - Base 

A/D Data Buffer Register (ADDER) - Base + 2 (Read Only) 

5.1.3 Interrupt Vector Address 

The vector address is set via a dip switch pack, they are 
selectable in increments of lOg. There are two Interrupts A/D 
DONE,and ERROR. (See 5.1.4 CSR descriptions). 

A/D DONE = BASE VECTOR 
ERROR = BASE VECTOR + 4 

5.1.4 Control and Status Reaister 



Error ^ 



15 



14 



13 I 12 TTf 



n 10 



En Error Int. 



Multiplexer ADDR 



5^-1 



8 7 



RTC EXT GS0 

ENB ENB 



A/D ^ 



5 4 I 3 2 1 
^ ^ X Used 



A/D Start 



'Interrupt 
Done 'Enable 



GSI 



5-1-5 A/D DATA BUFFER REGISTER (ADDBR) (READ ONLY ) 

This location contains the A/D data, the format is as follows: 



15 



14 



I 13 I 12 I 11 I 10 I 9 



MSB^ 



►MSB 



A/n Data. 



LSB 
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CSR BIT DESCRIPTIONS: Note: 



BIT if 


NAME 


DESCRIPTION 


15 


ERROR 


READ/WRITE - Indicates an error set by 
one of the following conditions. 

1. Attempting an external start 
or clock start during MUX 
settling. 

2. Attempting a start while con- 
version in process. 

3. Attempting any start while 
the A/D Done bit is set. 

Cleared by Processor and Init. 


14 


ERROR INT. 

ENABLE 


READ/WRITE - When set enables an Interrupt 
on Error Bit. Cleared by INIT. 


13-8 


MULTIPLEXER 
ADDRESS 


READ/WRITE - Six MUX channel address bits 
for addressing up to 64 channels. 


7 


A/D DONE 


READ ONLY - Set by end of conversion reset 
by read A/D data. Cleared by INIT. 


6 


DONE INT. 
ENABLE 


READ/WRITE - When set will enable interrupts 
from A/D done. Cleared by INIT. 


5 


RTC ENB 


READ/WRITE - Real time clock enable when 
set this bit allows start conversion from 
the real time clock 


4 


EXT TRIG ENB 


READ/WRITE - When set this bit allows start 
conversion from an external trigger source. 
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GAIN SELECT 
A/D START 


READ/WRITE - These bits provide the ga 
select information. 


in 




BIT 3 (GSl) 


2 (GS0) 


GAIN 







1 
1 




1 


1 


1 
2 

4 

8 


UR 
se 

CO 


ITE/ONLY - Initiates a conversion wh 
t, cleared by internal logic after s 
nversion, will always read back as a 


5n 

tart 
0. 
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5.2 
5.2.1 



5.2.5 



15 



nT?7fifi Prnaramrnina 



Modes of Operation 



The DT2765 can operate in a number of operating modes, as 
f ol 1 ows . 



5.2.2 Program I/O 

In this mode standard LSI-11 instructions can access and con- 

Ui U I UtlC ry/ w Uf I uiiti 1 1 1 uci i auc f ^ uu i u /n/ l/ uwii vc; i o i wm i ^ u v^wiii- 
Dli^lhpd hv loadina the MUX channel in the CSR. 

5.2.3 Interrupt Operation 

In many real time applications the computer does not want to be 
dedicated to taking analog measurements. Then the Interrupt on 
A/D done bit is utilized. 

5.2.4 Device Address 

The DT2765 device address is selectable via a dip switch. Device 
Address may be assigned between 1700008 ^"'^ 177774q. The order 
of the address is as follows, once a base address nas been set in 
A/D Control and Status Register (ADCSR) - Base 
A/D Data Buffer Register (ADDBR) - Base + 2 (Read only). 

Interrupt Vector Address 

The vector address is set via a dip switch pack, and are 
selectable in increments of IO3. There are two interrupts; A/D 
DONE, and ERROR. 



A/u uunc 
ERROR 



DHit VLLIUK 

BASE VECTOR + 4 



5.2.6 Control and Status Register 



J 



14 



Erro 
(Not Used on 
DT2765) 



13 



riirn" 



10 



8 



'Multiplexer ADDR- 



EN Error 
Int 

(Not Used on DT2765) 



I M M M i| 



5 4 



ilI-.GSg 



1 



t 

IntPrruDt 
Enable 



Not 
Used 
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5.2.7 A/D DATA BUFFER REGISTER (ADDBR) READ ONLY ) 

This location contains the A/D data, the format is as follows: 



nn 



T^T^ 



m 



14 



13 12 



8 



1 



MSB«- 



->MSB<- 



■^LSB 



A/D Data 
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CSR BIT DErCRIPTTON?;: NOTF ■ 



BIT # 



NAME 



DESCRIPTION 



15 



14 
13-8 



5,4 



3-2 



1.0 



NOTE; 



ERROR 
(NOT USED IN DT2765) 



_ 



ERROR INT. 
ENABLE 

MULTIPLEXER 
ADDRESS 



A/D DONE 



CM TMTcnnimT ivMir 
uii i.11 1 t.r\[\ur I L/UI1L. 



NOT USED ON DT2765 



GAIN SELECT 



NOT USED 



Cleared by INIT 



READ/WRITE - When set Enables an 
Interrupt on Error Bit. Cleared by INIT 

READ/WRITE - Six MUX channel address 
bits for addressing up to 64 channels. 
Will start an A/D conversion upon load- 
ing new MUX channel. 

READ ONLY - Set by end of conversion 
reset by read A/D data. Cleared by 
INIT. 



r^f**^^ /»ir*T*rr- 
KL.HU/HK1 It 



When set will enable in- 
terrupts from A/D done. Cleared by INIT 



READ/WRITE - These bits provide the gain 
select information: 



BIT 3 (GSl) 


2 (GS0) 


GAIN 





1 




1 


1 


1 

10 

100 

500 



All instructions that modify the upper Byte of the CSR will cause 
a start A/D conversion. 
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CHAPTER 6 
USER CONFIGURATION 

Base Address Selection (DT2762. DT2764. DT2765 ) 

The Base Address which is the I/O address assigned to ttie 

s'S? c'S^'sSl'lnd'lir?: ^?V '' 'ir ^electabfe byta'J: of DIP 

^nn!°fh^'°"^ ^r^^*^'' *^^" *^^ "f^ ^B«e) address. The DIP switches 
17777A LT' *° "^ ^^' ^"" '^^^"^ ^"^^^e'^e in the 170000O - 
addres? for'Jhp n?^7An'" increments of Ag. The recommended base 
Jt f wf %r r *^^ ^I?^^° ^^"^^^^ ^5 177000o and is the address set 
hP IJ- tn'n^''^- /'?!fre 6.1 shows how switches Sl/l and SW2 must 
be set to generate this base address. 




PUSH DOWN 
AT MARKED 
SIDE 



ON 
(CLOSE) 



OFF 
(OPEN) 



Figure 6.1 
Switch Setting for Base Address of 177000 



8 



As shown in Figure 6.1 a switch in the "ON" position represents 
L •*.^" "^ corresponding bit location and a switch in the "OFF" 
position represents a "0" in the corresponding bit location. 

6-2 Vector Add ress Selection - DT2764, DT2765 

The DT2760 series systems are capable of generating two distinct 
• iccurXn:'''°'' '° ''' ^''''^ Processor' These^fnte^rrupts can 



1. A/D Done is set 

2. Error is set 



Each of these two events can generate a unique interrupt to the 
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v.c 



processor with the Internal priority being arranged such that 
the A/D Done interrupt has the higher priority of the two if 
both occur simultaneously and are both enabled. The interrupt 
vector address in the OOOg - 770p vector address space in lOp 
increments. The interrupt vector of the Error Interrupt is 
ti.en Biways 4g locations higher than the A/D Done interrupt vector 
address. The recommended interrupt vector address for the 
DT2760 series is 130g and is set to that value at the factory. 
Figure 6.2 shows how switch SW2 must be set to generate this 
address. , . 

1 3 



PUSHDOWN 
AT MARKED 
SIDE 



\'h\\\ol^l ^ _ \o\^\o\ 



WV VV 



IC3T 



OFF 
OPEN) 



ON 



Jt 



OFF ON 
(CLOSE) 



ON = 
OFF = 



SI 



Figure 6.2 

Switch Setting for Vector Address of 1 30„ 

_^ 

6.3 Analog Configuration DT2762 

Factory Supplied Range - +10V FSR 2's Complement Notation. 

6.3.1 Ranges 

The DT2762 is a high level system only and can be configured 
for the following ranges and data formats. The ranges are 
selectable via wire wrap posts and ±10V 2's complement is 
installed in etch on the board. 



NOTE : The user must cut 
the jumpers which are 
already etched at pins 2, 4, 
5 to change ranges from the 
factory supplied ±10V, 2's 
complement. 

NOTE: The jumpers are located at the handle end of the board. 
Installing a jumper requires wire wrapping across a pair of pins 
as marked in Fig. 6. 

6.3.1.1 PG Option 

When the programmable gain option is installed the DT2762 must be 
set for ±10V or to lOV coding only. 



RANGE 


CONNECT JUMPER 


0-1 OV 
±10V 
0-5V 
±5V 


1 and 2 

2 and 4 

3 and 4 
1 and 3 
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6.3.1.1 PG Option 

(Cont.) Thus the ranges with PG option are: 



GAIN = 



1 - 


lOV 


2 - 


5V 


4 - 


2.5V 


8 - 


1.25V 



6.3.2 Data Notation 



Parallel digital outputs are provided in binary code. A unipolar 
Kni? M °'* ° ^^V^^i?nal Should be jumpered to proSice a 
straight binary output. A Bipolar input {+5V. +10V) can be 
jumpered to produce offset binary coding or 2's"complement code. 

CODING JUMPERS 

BINARY NOTATION - CONNECT JUMPER 6 
2's COMPLEMENT - CONNECT JUMPER 5 




16 BIT OUTPUT CODE (OCTAL) 



007777 
000000 



007777 
004000 
000000 



003777 
000000 
174000 



6.4 



6.4.1 



CODING TABLE 
Analog Configuration DT2764 

Factory Supplied - ±10n,v FSR 2-s Complement notation differential inputs. 
DT2764 Si ngle Ended or Differential Input 

The DT2764 can be user configured for SE or DI operation 
as follows: 



NOTE: 





JUMPERS 


SE (16 channels) 


PI to P2 


DI (8 channels) 


P2 to P3, P4 to P5. 



The user must cut the jumper in etch at P2 to P3, P4 to P5 to 
change from DI operation to SE operation 
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6.4.2 Gain Configuration - DT2764 - Gains from 1 to 1000 

The INSTRUMENTATION AMPLIFIER may be programmed for a gain 
between 1 and 1000. Because the A/D has an input voltage range 
of either to + lOV volts, or + 10 volts, the gain of the 
INSTRUMENTATION AMPLIFIER will determine the input signal voltage 
range to be digitized. At a gain of 1000, the input sighal range 
for full scale would be lOmV. For a gain of 1, no external resistor 
need be added, since the instrumentation amplifier has been set 
to this gain internally. The gain equation for the INSTRUMENTATION 

6=1+ 20,000 or R^ = 20,000 

Rr G-1 



The table shows a chart of resistors and capacitors for setting 
the gain and timing. 



CHART OF INPUT RANGE PARAMETERS 



W30W 



+10mV 

t25mV 
+50mV 
llOOmV 
+1.0 Volt 
+2.5 Volts 
+5.0 Volts 
+10.0 Volts 



■gw 



1000 

400 

200 

100 

10 

4 

2 

1 



TCTTOti^ 



20.02 

50.13 
100.5 
202.0 
2222 
6667 
20. OK 
None 



■B 



0.C15uf 

6800pf 

3300pf 

150pf 

None 

None 

None 

None 



Wwim T i 



MT 



250us 

120US 

70us 

40us 

12us 

12us 

12us 

12us 



TVCCURAl 



:aly fTTOPfflro 



NOTE: 
6.4.3 



+0.1% 

+0.08% 

+ .07% 

+ .05% 

+ noo/ 

+.03% 
+ .03% 
+ .03% 



3.7KH2 

7.1KHH 
11.1 KHz 

16.75KHH 



•51 1/U_ 



31KH2 

31 KHz 
31 KHz 



THROUGHPUT = AMP SETTLING TIME + 20 USEC A/D CONVERSION TIME. 

Unipolar/Bipolar Selection - DT2764 

The DT2764 can be configured for Unipolar (0 to F.S.) on 
Bipolar (+F.S.) operation. 



UNIPOLAR TO F.S. 
BIPOLAR + F.S. 



CONNECT JUMPERS 



1 and 2 

2 and 4 



NOTE: The user must cut the jumper in etch at 2 and 4 to change the range 
from«Bipolar to Unipolar, 
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6.4.4 Data Notation 



6.5 



6.5.2 



NOTE: 



Parallel digital outputs are provided in binary code. A 
unipolar input (0 to F.S.) should be jumpered to produce a 
straight binary output. A Bipolar input (+F.S.) can be jump- 
ered to produce offset binary coding or 2's complement coding. 

CODING JUMPERS 



BINARY NOTATION 
2's COMPLEMENT 



- CONNECT JUMPERS 6 

- CONNECT JUMPER 5 



CODE 


RANGE 


16 BIT BINARY 


CODE 


Binary 


+ F.S. 



007777 
000000 




Offsett 
Binary 


+ F.S. 

- F.S. 


007777 
004000 
000000 




2's 
COMPlf MENT 


+ F.S. 

- F.S. 


003777 
000000 
174000 





Analog Configuration 

DT2765 isolated wide range analog input system. 

Factory Supplied ±10mV F.S.R. 2's complement notation unless 
PG option is installed then range is set by program control. 

6.5.1 Number of Channels 

The DT2765 is strictly a 4 channel isolated analog input system. 
The inputs are fully isolated via a flying capacitor dry reed 
multiplexer. Expansion beyond 4 channels is accomplished by the 
addition of the DT2775 dual height expander module. All inputs 
are fully differential. 



Bipolar - Unipolar Selection 

The DT2765 can be configured for Bipolar (+F.S.) or Unipolar 
(0 to F.S.) operation. 





CONNECT JUMPERS 


UNIPOLAR to F.S. 
BIPOLAR +F.S. 


1 and 2 

2 and 4 



The user must cut the jumper in etch at 2 and 4 to change the range 
from Bipolar to Unipolar. 



A-i; 



6.5.3 Data Notation 



Parallel digital outputs are provided in binary code. -A Uni- 
nM+nn+^"^«^-^°i"^'^ ^^ jumpered to produce a straight binary 
nfTol'J ^'^°^l' ^nP"t(iF.S.) can be jumpered tt produce 
offset binary coding or 2's complement coding 



6.5.4 



CODING JUMPERS 

BINARY NOTATION - CONNECT JUMPER 6 
2's COMPLEMENT - CONNECT JUMPER 5 




Gain Configuration - D T2765 - Gains from 1 to 1000 

The INSTRUMENTATION AMPLIFIER may be programmed for a gain 

ol'^nLi r?nV°?n°v i?Jf"^^*.^?.y?,.^- ?P.-P^* voltage range 

1^:^:1^^ th^ ^^l^^ voltage 

Jnr^?..i? ^^ J'^'^'f!*^: ?* ' 9^^*" °^ 1000. the input signal range 
Zilfll nffJ'K^°"iH 5^ ^9^^- f'^" ^ 9^^*" °^ 1' "° external ^ 
hfin cf r ?^^1-^ ^^^^^r ^^"^^ ^^^ instrumentation amplifier has 

fN1?R5SEVXTfSN^g?;;pJ^J^^s"f ^'' ''^ ^"'" ^^"^^^'°" ^°^ ^^^ 

G = 1 + 20,000 or Rg = 20.000 
Ro G-1 
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The table shows a chart of resistors for setting the gain. 



INPUT RANGE 


GAIN 


OHMS 


SYSTEM ACCURACY 


+10mV 


1000 


20.02 


+o.n 


+25mV 


400 


50.13 


+0.08X 


+50mV 


200 


100.5 


+ .07% 


tlOOmV 


100 


202.0 


+ .05% 


il.O Volt 


10 


2222 


+ .03% 


+2.5 Volts 


4 


6667 


+ .03% 


+5.0 Volts 


2 


20. OK 


+ .03% 


+10.0 Volts 


1 


None 


+ .03% 



6.5.5 Programmable gain option . 

The DT2765 can be configured with a programmable gain 
amplifier. In this case the range must be set for 
lOV and the gains can be programmed as follows: 



GAIN 


RANGE 


1 

10 

100 

500 


lOV 
IV 
lOOmV 
20mV 
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ANALOG IN 



EXPANDER 



sgO 

OFFSET 
POT FOR PG 
OPTIONS ONLY 



-oO 

in 



la 



TIMING 



:apacitor 

DT2764 






•o*eft« 



3^ 



OOQ 

PI P3 

P2 


GAIN 

SELECT 

RESISTOR 

DT2764, nT2765 ^AN 


2o 





OFFSET ADJ' 



DATA ACQUISTION MODULE 



1 



I SWITCH 

Li" 



SWITCH SI 



L 



DC-DC CONVERTER 



mm CONFIGURATION niAHRfi^ 
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CHAPTER 7 



USER 
SOURCE 



CONNECTION OF ANALOG INPUTS 

Table 7.1 shows the various models and the connection schemes 
available. 



MODEL 


SE/DI JUMPER SELECTABLE 


NUMBER OF 
INPUTS. 


DT2762-SE 


NO 


16 


DT2762 - DI 


NO 


8 


DT2764 


YES 


16 SE 
8 DI 


DT2765 


NO 


4 DI (ISOLATED) 



7.1 Single Ended Inputs - 16 Channels 

Single ended analog inputs - Single ended connections are 
those which have a common side that is referenced back to 
analog common of the system. The advantage of this scheme 
is that the user gets twice the number of channels in the 
same space. The major disadvantage is that the user gives 
up any common mode rejection he might obtain from a 
differential system. 

Recommendations : 

High level inputs, greater than IV. . 
Short lead lenghts, less than 15 ft.j 

fIN = VS + VCM ^^^5 ^ y 9\ 



VCM-6^ 
VCM 

USER COMMOIJ 





I 



i?. 



02-18 



AMPin 



r^ 



ANALOG GND 



^ 



nT2760 SERIES 



Fig 7.1 Sinqlf EniJ^d inputs 
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f^9- 7.1 Single Ended Inputs (continued) 

Where VCM = Common Mode Voltage 

7-2 Pseudo - Differential Inputs - 16 Channels . 

Pseudo - Differential mode can be utilized with a single ended 
system if the user has all input sensors referenced to a common 
ground point. In this manner the input instrumentation amplifipr 
can reject common mode noise. This is possible since the AMP LO 
input -is brought out to connector Jl for user connection. The 
following diagram illustrates - 

Recommendation : 

Input Ranges: lOOmV to lOV 
Lead Lenghts- less than 25 ft. 



USER 
SOURCE 



VIN = VS + CMRR (VCM) 



& 



■J^-l .' CHO x-x 
f^^—^ 



VCM 



COMMON 

MODE VOLTAGE 



• ANALOG GND. 



J2-17 



V 

SOURCE 

DEFERENCE 

COMMON 



n 



AMPHI 




DT2750 SERIES PSEUDO DI 
► 



Fig. 7.2 PSEUDO-DIFFERENTIAL 
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7.3 Differential Inputs - 8 Channels 

Differential Inputs - when the differential Input scheme is 
utilized, there are two switches per channel, thus the number 
of channels are cut in half. The benefits are that conmon 
mode voltages. I.e. voltages appearing on both sides of the 
source simultaneously can be rejected by the differential input 
instrimentation amplifier. This CMR accounts for a much quieter 
system. The amount of CMRR depends on how well balanced the 
instrumentation amplifier Is. 

Recommendations : 



Input Ranges: 
Lead Lenghts; 
Lead Type: 



lOmV to lOV 
As required by user 
Twisted Pair (Low Level) 
Shielded Input line. 



VIN = Vs + CMMR (VCM) 



CHO HI 



USER 
SOURCE 



§ 



Vs 



VCM 



O COMMON 
MODE 
VOLTAGE 



CHO RE 



SOURCE 

REFERENCE 

COMMON 



V 




CH7 RET 
O (^ 



Tl 



AN/^IOG GND 



DT2760 SERIES 



Fig. 7.3 DIFFERENTIAL INPUT 
CONNECTION 



7-3 



7.4 



Isolated Analog Inputs - DT2765 



The DT2765 provides four (4) Isolated input channels via a dry 
reed flying capacitor multiplexer. .Since the inputs are isolated 
there need not be any connection of system ground to input signal 
reference. 



's 6 



TWISTED PAIR 



VCM = 250V p-p 



6 



V 



FLYINfi CAPACITOR 
MUX 



Rg. 







I Analog Gnd 

I 

I 



I 

DT2765 MODEL 



■^ 



Fig 7.4 Isolated Analog Input . 
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7.5 Avoiding Spurious Signals 

In order to obtain the best performance from a system, certain 
guidelines in connecting analog signals to the system should 
be utilized. These guidelines and precautions will minimize 
the pickup of electrical noise by measuring circuits. 

7.5.1 Twisted Pair Input Lines 

The effects of magnetic coupling on the input signals may 
be reduced for differential input configuration by twisting 
the signal and return lines. This is effective since the 
inductive pickup voltages on the two lines tend to match, thus 
not having an effect on the measurement. This is not the 
case for a ground referenced single ended system. 

7.5.2 Shielded Input Lines 

The effects of electrostatic coupling may be reduced by shield- 
ing the input lines. This becomes important if the source has a 
high impedance. The shield should only be tied to ground at the 
instrument end. This will prevent ground loop currents. 

7.5.3 Input Settling with High Source Impedance 

Solid state multiplexers inject a small amount of charge into 
the input lines when channels are switched. This can cause 
a transient error due to the input source impedance time 
constants. All Data Translation systems allow for input set- 
tling upon new channel selection. The settling time varies for 
the different input systems available. 

Normally, the control logic allows sufficient time for this 
charge to settle to less than y.SB of error (nine time con- 
stants to .012 percent). However, more time may be needed 
when the multiplexer is switching an input channel with high 
source impedance, particularly when large amounts of shunt 
capacitance exists in the interconnecting cables. Source 
impedance/cable shunt capacitance products greater than 1 uSec 
(IK-IOOOPF) on 30KHZ units should be avoided for less than 
JfLSB error. Assuming a twisted pair cable capacitance of 
50 PF/foot and IK ohm source impedance this translates into a 
maximum run of twenty feet on SOKHz models. Note also that 
settling errors can be minimized by increasing the internal 
time out with an external capacitor C. (r^^60PF per uSec). 

7.6 Common Mode Rejection Ratio - (CMRR ) 

The CMRR of a system is defined as the ratio of output voltage 
from the instrumentation amplifier to the voltage which is 
common to both sides of the differential input amplifier. This 
ratio is given in units of decibels. 
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?rnnf \ !?!i ®^^'"P^®! the specification for CMRR on Data Translation's 
(Cont.) wide range interface is lOOdb at 60HZ at a gain of 1000. Thus 

with a CMV of in vnifc. tho \! «==+ r.f +k„ ,^ri..x.-_„ ." !""^. 

1000 should'be:" """ "" ' ""^ ""'^^ ""«=-" .f 9^1 n or 



CMRR = 201og^Q 



(CMV ) 
(VSDT/A) 



Where CMRR = common mode rejection in db 
CMV = common mode voltage 
VOUT = The change in the amplifier output voltaqe 

due to the CMV. 
A = Amplifier gain 

100 = 201og,n (CMV ) 
'^ (VODT/A) 



Antilog (JOO) = lo" 
20 ~" 

10^ = 10 



VOUT/ 1000 
"VOUT 



1 



VOUT = 10 ■' V. 

IIln?.«*^ • ^?)ln°^!?.^°I*'* ^^^ °"^P"t °^ tf'e instrumentation 
amplifier is TOO millivolts. 

7.7 User Connections 

User connections are via a 20 pin connector. 

Mass terminated connections can be made to either flat ribbon 

cable or twisted pair cable. 



ANALOG INPUTS 

CHANNEL EXPANSION 



^^ 



U^U 



J2 



7-7.1 CONN Jl - Channel Expansion - RTCIN 

Connector Jl is utilized for expansion of input channels via 
expander loads DT2772. DT2774 and DT2775. Also contained on 
this connector is the Real Time Clock input RTCINL 
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.71 rnNNECTOR - EJP.ANSION CONNECTOR | 


Pin 


Signal Name 


Pin 


Signal Name 


1 


MX0H 


2 


MXIH 


3 


MX2H 


4 


MX3H 


5 


MX4H 


6 


MX5H 


7 


MXENB 


8 


SE/DI 


9 


RTC INL 


10 


D GND 


11 


DGND 


12 




13 


AGND 


14 


A GND 


15 


MXOUT HI 


16 


MXOUT LO 


17 


AGND 


18 


-15V 


19 


AGND 


20 


+15V 


7.7. 


2 CONN - 02 AnaloQ Inouts 




CONN J2 - DT2762/DT2764 SINGLE ENDED INPU-tS j 


Pin 


Signal 


Pin 


Signal 


1 


CHO 


n 


CHS 


2 


CHS 


12 


CHI 3 


3 


CHI 


13 


CH6 


4 


CH9 


14 


CH14 


5 


CH2 


15 


CH7 


6 


CHIO 


16 


CHI 5 


7 


CH3 


17 


AGND 


8 


CHll 


18 


AMPLO 


9 


CH4 


19 


EXT TRIG L 


10 


CHI 2 


20 


D. GND. 






LUNN dl- UI2/b2/UI2/64 Differential InpiJts 1 


Pin 


Signal 


Pin 


Signal 


1 


CH0 


11 


CHS 


2 


RET0 


12 


RETS 


3 


CHI 


13 


CH6 


4 


RETl 


14 


RET6 


5 


CH2 


15 


CH7 


6 


RET2 


16 


RET7 


7 


CH3 


17 


AGND 


8 


RET3 


18 


AMPLO 


9 


CH4 


19 


EXT TRIG L 


10 


RET4 20 1 D. GND | 
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7.7.2 DT2765/DT2765-T - User Inputs 
fCont.^ ~ 



coN^ 


1 J2 - ISOLATED DIFFERENTIAL 


INPUTS 


Pin 


Signal 


Pin 


Signal 


1 


CHO HI 


n 


~ 


2 


CHO LO 


12 




3 




13 


CHS HI 


4 




14 


CH3 LO 


5 


CHI HI 


15 


COMPIN HI 


6 


CHI LO 


16 


COMPIN LO 


7 




17 


A. GND 


8 




18 


AMP LO 


9 


CH2 HI 


19 


EXT. TRIG LO 


10 


CH2 LO 


20 


D. GND 



J 



7. 8 External Trigger and RTC Inputs 

This series of analog interfaces allow the user to 
externally trigger the conversion. Thus allowin<7 
synchronization of conversion to real word 
or a real time clock input. Data Translation can 
supply the user with a KWVll-A equivalent module, 
the DT2769 real time clock module. 

7.8.1 Input Signal Characteristics 

7.8.1.1 EP050 REVD . 

For this revision the RTCIN inputs and the EXT TRIG 
inputs are different. 

EXT TRIG L Input - CONN J2 PIN 19 

DIGITAL GROUND - CONN J2 PIN 20 

- TTL compatible, 1 unit LOAD 

- Positive pulse, 100 MSEC to 2^SEC duration. 

- Trigger on high to low transition. 
RTC INL INPUT - CONN Jl PIN 9 
DIGITAL GROUND - CONN Jl PIN 10 
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7.8.1.1 
(Cont. ) 



7.8 



- TTL or CMOS input compatible 
Source current ^ lOuA 

- Sink current ^ lOuA 

- LO THRESHOLD <' . 8V 

- HI THRESHOLD ^ 2.4V 

- MAX HI VOLTAGE IIV MAX. 

- Pulse input - Hi to low pulse 
duration 200NSEC to 2uSEC. 

- Trigger on LO to HI transition. 

1.2 EPO50 REV E 

This revision has both inputs with identical elect- 
rical characteristics. 

Electrical Characteristics 

- TTL or CMOS compatible 

- Source current, less than IQ^iA 

- Sink current, less than lO^iA 

- LOW THRESHOLD, less than 0.8V 

- HIGH THRESHOLD, greater than 2.4V 

- MAX. HIGH VOLTAGE, IIV 

- Pulse input. High to low pulse with a duration 
between 20DNSEC and 2^SEC. 



- Trigger on Low to High transition. 



Ground 
Connections 
RTCINL 

EXTTRIGL - 



(-Trigger Sample and hold 
to hold and convert. 



•pw 



CONN Jl PIN 9, 

or wire Wrap Pin (see appendix E) 

CONN J2 PIN 19, 

or Wire Wrap Pin (see appendix E) 
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A special wire is supplied with every DT2769 
resl tiTtie clock l^osrd to allow ess^-* connection 
between the DT2769 output and the DT2760 series 
analog input board. 
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CHAPTER 8 
CALIBRATION AND TESTING 

8.1 Equipment and System Requirements 

In order to assist the user in testing the operation of the 
DT2760 series interfaces, Data Translation has developed 
a comprehensive software diagnostic aid designated SPO023. 
This software is provided in either of the two media: Paper 
pape for minimum, paper tape based iSI-11 Systems, or Floppy 
Disks for more sophisticated RT-11 Systems. The system and test 
equipment requirements for this software are given below: 

SP0023 - DT2762 

DT2764 

SP0029 - DT2765 

SP0023/SP0Q29 System Requirements 
Paper Tape : 

KDll-F (LSI-11) processor, ECO #10 or greater 

or 

KDll-HA (LSI-11/2) processor 

Minimum of 4K words RAM 

Serial Interface at Standard DEC console address 

Paper tape reader 

Data Translation DT2760 series interface. 

Floppy Disk 

KDll-F (LSI-11) processor, ECO #10 or greater 

or 

KDll-HA (LSI-11/2) processor 

Minimum of 8K words RAM 

System console terminal at standard DEC console address 

DEC compatible dual floppy disc drive system 

RT-11 operating system (Version 2 or Version 3) 

Data Translation DT2760 series interface 

Test Equipment Requirements 

lOMHz or greater bandwidth oscilloscope 
Laboratory quality voltage standard. 
£.2 Loading SP002y$P0029 from Paper Tape 

This software is supplied in PDP-11 absolute loader format. To load 
this release into memory the followinq steps must be taken: 

1. Load the LSI-11 absolute loader (see DEC documentation for 
information on this.) 

2. Place the paper tape in the paper tape reader. 

3. Start the absolute loader at location XXX500 where XXX 
is determined by the following table: (See 8-2) 

8-1 



8-2 Loading SP0023 /SP0029 from Pa per Tape 
(Cont.) " ' ^ ^ 

SYSTEM MEMORY SI7F XXX 

4K 017 

8K 037 

12K 057 

16K 077 

20K 017 

24K 1^17 

- 28K or greater 157 

Following this procedure will cause SP0023 to be loaded into 
memory and executed. 

8.2.1 Loading Floppy Disk 

IvLll^^ll °"Thfc°°r *^VH*l^ '°."^'^'" ^" '^^-11 •"«"'°^y ^''"aqe file called 
SP0023.SAV. This IS a linked and executable version of SP0023 

To load and execute SP0023 the user should boot up RT-11 in the 

usual way with the system disk in drive 0. When RT-11 comes up 

the user should insert the SP0023 disk into drive 1 and type the 

following command string to the RT-11 monitor; 

•RUN DX1:SP0023 (Return) 

Ihl%SiJ-,""'-.^^°°??,*e ^^ ^°'^^^ ^"'^ executed, at this time 
the SP0023 monitor will have control of the system and RT-11 will 
be prevented from interfacing. 

8.3 Using SP0023 /SP0029 

SP0023/SP0029 is a stand-alone software diagnostic package that allows 

the user to test Data Translation's dual-height series of LSI-11 

interface cards. The test program does not need RT-11 once it has been 

loaded and in fact it flushes RT-11 from the system after it has loaded. 

To alTow the user to control the testing procedure a monitor has 

been included that interfaces to the user. When SP0023/SP0029 

IS brought up this monitor is automatically entered. On start 

up the resident monitor prints out the directory of the various 

Data Translation interface boards that can be tested 

followed by the monitor prompt character ">" (a right angle-bracket). 

Vlcjii^ P°^ i^^un^fr ^^^"^'^ ^^^ *^^ desired model number to be 
tested using the MODEL command, for example: 

>Model (Space) DT2762 (Return) 

would set up the program to test the DT2762 Analog Input Board. The 
monitor would then invoke all the necessary initialization routines 
to test this board and confirm the board model by printing out a 
confirmation message followed by the default base and vector 
addresses that will be used. These base and vector addresses have 
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8.3 been preset at the factory and need not be changed. If for 
(Cont). some reason however a change in the base or vector address 

Is required the user can modify locations 542 (base address) 
and 544 (vector address) to the new address. In order to easily 
facilitate this change the SP0023/SP0029 monitor also has some subset 
capabilities of ODT. In particular the user can use the slash 
and back-slash characters to open and modify memory locations 
just as in ODT. Therefore if the user needs to change any location 
he should type the address followed by a slash (/) or back-slash (\), 
the monitor will then open that location just as in ODT. The user 
can roll up or down sequentially in memory by usinq the line feed 
or carat (a) keys. The SP0023/SP0029 monitor is reentered from the ODT 
mode by typing a carriage return. Like ODT a memory location will 
only be modified if a valid octal number is typed before any of 
the ODT terminator characters. For example, to change the base and 
vector address of the DT2762 tests one would type: 

>542/17700 170400 (line-feed) 
000544/000300 400 (return) 

to change the base address to 170400 and vector address to 400. 
Note that this change is only temporary and the default addresses 
will be reloaded if the model number is retyped or if SP0023 is 
reloaded. In addition to these commands the SP0023 test execu- 
tive allows the user to ask for the model directory, to start 
tests, to loop or halt on tests or even to reboot RT-11. The 
commands available to the user under the SP0023 test executive 
are listed on the following page. 

Example: User wants to run a scope loop on Test 2 because an 
error is encountered. Type: 

>il" TEST (Space) 2 

In this case the program will loop on Test 2 and inhibit error 
printouts. 

If a test is run and no errors occur the test will return to 
the SP0023 command level without any other messages. If however, 
an error does occur then the test will print out the test number 
and error code. The user may look up the meaning of each error 
code in the program listings given in Appendix A. 

8.4 Test Descriptions 

All descriptions of the tests and the set up requirements needed 
for any particular test are described in detail in the program 
listings at the beginning of each test. 
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w w»-w/ w v^w,^ r I ww« i-.iii WWJWI IWW 11/11 

SP0023/SP0029 consists of two orouos of tests. The first orouo contains 
a series of tests which test all the logic of the interface board. 
These tests contain scope loops for debug purposes and will provide 
an error message if a problem exists. The second set of tests test 
the analog operation and calibration of the boards. 

A listing of all the tests for testing DT2760 series boards can 
be found at the beginning of the program listings. 

NA^O ^Ka+- 4'kA lifnv. #«aM MiiM all ^Uh 1.....^^ ▲^.x. L.. 2 J.I. . 

w bi. biiub viib uoci uaii I uii ail Liic luyii, LCb Lb oy ubiiiy trie 

monitor ALL conmand. Calibration tests, however, must be run 
individually. 



COMMAND 



ALL 



BOOT 



DIRECTORY 



FUNCTION 

Runs all logic tests that are present 
for current device. Generates an error 
if there is no current device. 

Jumps to the standard hardware boot- 
strap (173000). Generates an error 
if there is no bootstrap present. 

Displays the contents of the current 
directory. 



EXIT 
MODEL 

MODEL (space) DTXXXX 



TEST 

^octal 
TEST (space) ^number/ 



Halts the processor 

Dicnlav* +hp narampto*>c aecnri a+orl i.ii+h 

the current device. Generates an 
error if there is no current device. 

Searches the current directory for the 
given model number. If found, makes 
that model the current device. Generates 
an error if there is no current directory 
or if the model number cannot be found. 

Runs the last test executed. 

Runs the indicated test 



Test Command prefixes - The following command prefixes are to be used 
with the TEST command to control the execution of the various tests. 
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COMMAND PREFIXES TO TEST EXECUTION COMMANDS 



R (TEST command only) 
L (both TEST and ALL) 

H (both TEST and ALL) 



repeat this test continuously 

loop on this test if an error 
is detected. 



halt test stream if an error is 
detected. 



I (both TEST and ALL) inhibit error printout 
A control-C will terminate any test. 

Example: User wants to run a scope loop on Test 2 because 
an error is encountered. Type: 

ILTEST (space) 2 

In this case the program will loop on test 2 and inhibit error 
printouts. 

SP0023/SP0029 Error Codes - SP0023/SP0029 will print an error code when a 
specific error is encountered. All codes are in the program 
listing and show the error and what test the program was in 
when a failure occured. Use the table of contents printed at 
the front of the listing to quickly find the pages in the 
listing associated with the test that generates "the error. 



8.6 SP0023 Tests 



SP0029 TESTS 



Logic Tests 



TEST 


1: 


TEST 


2: 


TEST 


3: 


TEST 


4: 


TEST 


5: 


TEST 


6: 


TEST 


7: 


TEST 


10 


TEST 


11 


TEST 


12 



BRPLY FROM ALL REGISTERS TEST 

CHECK ADCSR BITS JEST 

BINITL ACTION JEST 

BYTE OPERATION OF ADCSR TEST 

A/D DONE BIT AND INTERRUPT TEST 

ERROR BIT AND INTERRUPT JEST 

END OF LOGIC TESTS JEST 



1: BRPLY FROM ALL REGISTERS 

2: CHECK ADCSR BITS 

3: BINITL ACTION 

4: BYTE OPERATION OF ADCSR 

5: A/D DONE AND INTERRUPT 

6: END OF LOGIC TESTS 

7: A/D CALIBRATION 



?/S ?m™^'^^°^ test 10: A/D INPUT CHANNEL SCAN 

^/n lll?Z S"^NEL SCAN TEST 11: A/D INPUT GAIN/CHANNEL 

A/D INPUT GAIN /CHANNEL SCAN SCAN. 

8.6.1 Test Description 

All description of tests are located in the program listing 
at the beginning of each test. 

8.6.2 Modes of Operation 

Test 10, 11 and 12 will ask for a MODE input when they are 
called. This MODE input is the lower byte of the CSR. 
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8. 6.2 
(Cont.) 



When a user wants to run an Interface under RTC control or 
EXT TRIG he can set these bits when the program asks for MODES. 
If a user wants to run under EXT TRIG he will set the MODES 
as 20g, 



7 I 6 5 4 3 2 1 [O 



:n 1 



RTC 
EN 



GSI GS0 



8.6.3 



MODE 
Calibration 



EXT TRIG. 
BITS FOR USE IN TEST 10, 11 AND 12. 



Calibration of the system requires a voltage standard for highly 
accurate analog inputs and a DVM for calibration of analog 
inputs. 

Equipment Required: 

Voltage standard - EDC Model MV-lOO or equivalent 

- Data Technology Model 40 or equivalent. 

8.6.3.1 Calibration of Analog Inputs 
Configuration +10V FS, 2's complement notation: 

1. Connect a Voltage Standard to CH0 input 

2. Set standard to -2.4mV 

3. Start A/D Calibration test at CH0, Mode 0. 

4. Adjust A/D offset for the printout between 177777 and 00000 

5. Set voltage standard to +9. 9927V 

6. Adjust A/D range control for printout between 003776 and 003777 

NOTE: For +10mV systems (DT2765, DT2764) divide above voltage values 
by 1000. (Octal values remain the same.) 

8.6.3.2 Calibration of Analog Inputs with Programmable Gain Amplifier 

1. Adjust the A/D offset and range as in section 8.4.3.1 

2. Set voltage standard to -600mV 

3. Start A/D Calibration Test at CH0 Mode 14^ 
4. 



*8 



Adjust the Programnable g?in offset pot for a printout 
between 177777 and 000000 



For other ranges please see 8.0 Adjustment Values. 
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8. 1 
8.7.1 



8.7.2 



8.7.3 



Adjustment Values 

Notes on Full Scale (FS ) 

Full Scale (FS) is the amount of input voltage required to 
turn on all the bits of the A/D converter. For a D/A con- 
verter, the inverse is true: Full Scale is the voltage that 
results when all bits of the converter are turned on. 

In a 12 bit converter there are 4096 possible states (2^^). 
Because one of these states is given to zero, the converter 
lacks one state at its high or positive FS end. Hence even 
though the converter is rated at 10 volts Full Scale, the 
positive Full Scale value will actually be 1 state (1 least 
significant bit value) below 10 volts. For example, a 0-10 
volt range converter has a least significant bit value of 
2.44V (10 volts / 4069 states). The positive Full Scale 
will be reached at 10 volts -2.44 mV or 9.99756 volts. The 
negative full scale (in this instance taken to mean the voltage 
associated with all converter bits OFF) will be volts. 

The Full Scale Range is the difference in voltage between 
positive Full Scale (all converter bits ON) and negative 



full scale (all converter bits OFF). Thus a 
converter has a Full Scale Range of 10 volts 
volt converter has a FSR of 20 volts. 



negative 
0-10 volt 
while a +10 



Computing Calibration Values 

(Note: LSB (least significant bit) = FSR r 4096 



A/D Offset Adjustment Valves 
Unipolar Ranges 



O-n Volts, n<^10 





MQjust Tor Printout between 1 


Input Range 


Input Voltage 


Low Value 


High Value 


any 

any, Octal out- 

0-10 

0-5V 

0-1 OmV 


+JsLSB 

+%LSB 

+1.2207mV 

+0.6104mV 

+1.220mV 



0000 
0000 
0000 
0000 


1 LSB 
0001 
0001 
0001 
0001 
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Bip(^ar Ranges 



8.7.4 



(+n Volts, n<10) 







Adjust for Printout Between 


Input Range 


Input Voltaqt. 


Low Value 


Hi ah Value 


any 


volts -h LSB 


volts -1 LSB 


volts 


any, OCTAL output 
+10V 


volts -h LSB 
-2.4414mV 


177777 
008777 


J00000 (two's comple 

merit. ) 
)04000 (offsett 

binary) 


+5V 


-1.2207mV 






+10niV 


-2.4414uV 







A/D Range Adjustment Valves 
Unipolar Ranges (p-n Volts, n 10) 



Bipolar Ranges 



(+n Volts. N 10) 







Adjust for Printout Between 




Input Range 


Input Voltage 


Low Value 


High Value 




any 

Any, OCTAL out- 
put 
0-10 

0-5V 

0-1 0mV 


+FS-iy.SB 
+FS-IJ5LSB 
+9. 9963V 
+4. 9982V 
+9.9963mV 


+FS-2LSB 
007776 


+FS-1 LSB 

007777 







' Adjust for Printout between | 


Input Range 


Input Voltage 


Low Value 


High Value 


any 


+FS - lis LSB 


+FS-2 LSB 


+FS - 1 LSB 


any, octal output 


+FS - 1^ LSB 


003776 


003777 (two's 
complement) 






007776 


007777 (offset 
binary) 


tlOV 


+9.9927 






t5V 


+4.9964 






+10mV 


+9.9927mV 







8-8 



APPENDIX A 
4-20MA INPUT OPTIONS 



TH i R MO C O O f I- e 








COP 



PER 1^ 



MOUNTEP ON OR NEAi? 
eARRlSR* STRIP 



/VW- 



LxSGoo 
NATioitAt. 





lo^ccvy^Q 



'2oK 20 TURN CERWIET 

ZERO ADX 



lOOK 



3" :rROM/ Constant A 14 

T COpP6K/OON5T/\KTAN 
K CHRoMEL /A<.UM6U 



US6K SUPPLIED 
SCREW TERMIMAU 



R» 



\poMF y ' 



loo 



Appendix b 



WJ 



CO AMAUOG- IWPUT 

> 



DTS703- T 



comp jn Hr 



CO M P B W S AT\ OKI 
> COMPIMUO 



Co MPE MS AT (OM 


R 


So .xc<v/«»c 


I9.9K 


^O -^ V/«C 


2^.9K 


^O.,,^^ v/*C 


ZS,MK 



ANSIENT TEMPERATURE COMPENSATION ClRCUlX 



THERMOCouPLS COLO JUNCTION COMPENSATlOM C|RCU(T. 



A.l 4-20 mA Inputs aresupplied on the DT2762 and DT2765 by 

oraenng {n-du). This option is configured by Data Translation 
by adding precision 250 ohm resistor on the interface board 
A modified data acquisition module is also utilized providing a 
1 to 5y input - thus the user just supplies us current input 
and will receive full 12 bit resolution of his signal. • 

DT2762 (4-20) - 8 Channels input 

r\T>if^c. //l_on^ /I -u -, . .. , 

w,.i.,w>/ \-T-i.<j/ - H tnarineis input 



A-1 



A. 2 



CODING 








DT2765 


DT2762 


VIN(V) 


liN (mA)^ 


0000 


7777 


1.000 


4.000 


0001 


7776 


1.0010 


4.004 


0002 


7775 


1.0020 


4.008 


0004 


7773 


1.0039 


4.015 


0010 


7767 


1.0078 


4.031 


0020 


7757 


1.0156 


4.062 


0040 


7737 


1.0313 


4.125 


0100 


7577 


1.0625 


4.250 


0200 


7577 


1.1250 


4.500 


0400 


7377 


1.2500 


5.000 


1000 


6777 


1.5000 


6.000 


2000 


5777 


2.0000 


8.000 


4000 


3777 


3.0000 


12.000 


6000 


1777 


4.0000 


16.000 


7000 


0777 


4.5000 


18.000 


7400 


0377 


4.7500 


19.000 


7600 


0177 


4.8750 


19.500 


7700 


0077 


4.9375 


19.750 


7740 


0037 


4.9688 


19.875 


7760 


0017 


4.9844 


19.938 


7770 


0007 


4.9922 


19.969 


7774 


0003 


4.9961 


19.984 


7776 


0001 


4.9980 


19.992 


7777 


0000 


4.9990 


19.996 
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APPENDIX B 
TEMPERATURE COMPENSATION CTRfllTT 
FOR 
DT2765-T 



AMBIENT TEMPERATURE COMPENSATION CIRCUIT 



When the termocouple wire is connected to copper wire at the barrier 
strip an additional thermocouple is made with an output that would 
cancel the measurement thermocouple 'r. output if the barrier strip 
was at the same temperature. 

To compensate for this error a National Semiconductor LX5600 temperature 
transducer should be mounted on the center of the barrier strip or near 
the most critical thermocouple connection. The output at pin 1 as 
shown is -10 millivolts per degree Kelvin. Following this the amplifier 
is utilized to remove the -2.7 volt offset due to ambient temperature 
and reference the output to millivolts for C with +10 millivolts 
per + degree C and -10 millivolts per -degree C. 

The millivolts per degree C can now be scaled by calculating the value 
of R to produce the correct compensation voltages for the thermocouple 
utilized. Note that once a thermocouple has been compensated it will 
remain compensated through the entire gain range with the PG option. 
(PG = programmable gain). 

To calibrate the system place the thermocouple in a beaker of crushed 
ice and adjust the 20K ohm potentiometer for zero volts out of the 
system. Now transfer the thermocouple into a known high temperature 
medium and adjust the fullscale scale of the DT5703-T for the appropriate 
reading. 
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APPENDIX C 
SP-0023 PROGRAM LISTINGS 

SP-0029 PROGRAM LISTINGS 



^-50 TST-11 MODULE 
F. OF CONTENTS 



MfiCRO VeS. SB 



21-ftlJG-79 0:<:27:j:: 



•1- 



4- 



. 1- 



1 
1 
i 
25 
1 
1 
1 
2 
1 
1 
1 
1 

A 
1 

14 
1 

20 
1 
1 



GENERAL INFORMATION 

LIST OF CHANGES 

TEST PARAMETER BLOCK (TPB!) 

INITIALIZATION 

D I SPL A V PARAMETERS 

ERROR REPORTERS 

MODEL TESTING INFORMATION 

LOGIC TESTS 



TEST 1 
TEST 2 
TEST 2 
TEST 4 
TEST 5 
TEST 6 
TEST 7 
CALIBRATION 
DISPLAV A/D 



BRPLV FROM ALL REGISTERS 

CHECK ADCSR BITS 

BINITL ACTION 

BVTE OPERATION OF ADCSR 

A/D DONEBIT AND INTERRUPT 

ERROR BIT AND INTERRUPT 

END OF LOGIC TESTS 

INITIALIZATION 

DATA 



TEST le 
TEST 11 
TEST 12 



R/D CALIBRATION 

A/D INPUT CHANNEL SCAN 

A/D INPUT GAIN/CHANNEL SCAN 



^60 TST-11 MODULE MftCRO V02. 0B 



21-fllJG-79 0:<:27.22 PAGE 1 



c 

8 
9 

10 
11 
12 
IS 
±4 
15 
16 
17 
IS 
19 
20 
21 



24 
25 

26 



30 
21 



24 
25 
26 
37 
28 
29 
40 
41 
42 
42 
44 



000000 



NLIST 



. LIST 
. ENFIBL 
. TITLE 
. IDEf-4T 
. PSECT 
BIN 



TTM 

LC 

DT276e TST-11 MODULE 

/V02. 01/ 

DT276ri 



5BTTL GEr4ERl=lL INFORMRTIOtJ 



COPYRIGHT CO 1979.. DFlTA TRRNSLRT I ON INCORPORftTED. RLL 
RIGHTS RESERVED. NO PRRT OF THIS PROGRRM OR PUBLICRTirifJ 
MRV BE REPRODUCED WITHOUT THE PRIOR WRITTEN PERMISSION 
OF DRTR TRRNSLRTION INCORPORRTED, 4 STPRTHMORF RORD. 
NRTICK.. MASS. 01760. 



THE INFORMRTION IN THIS DOCUMENT IS SUBJECT TO CHRNGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED RS R 
COMMITMENT BV DRTR TRANSLATION INCORPORATED. 



•-■niii I n.i 11 i_ii_t 1 1 i i_ir« u.nni<i_i I nz'Z'unc nrnr KCir ur^iiciiui I Y MJK 

THE USE OF ANV PORTION OF THIS SOFTWARE FOR OTHER THRN 

ITS INTENDED DIRGNOSTIC PURPOSE IN CALIBRATING AND 

TESTING DATA TRANSLATION MRNUFRCTURED RNAI OG RNF;. 
DIGITRL INTERFRCE BORRDS. 



VERSION V03-01 

EDWIN KROEKER 6-JAN-79 
PHILLIP MARTINEZ 17-RUG-79 



THIS PROGRAM MODULE CONTAINS ROUTINES TO TEST AND 
CALIBRATE DTI DT2760 SERIES ANALOG INTERFACE SVSTEM^ 
FOR THE LSI -11. A COMPLETE LISTING OF THE MODELS 
TESTED BV THIS CODE MODULE WILL BE FOUND ON THE 
FOLLOWING PAGES. THIS MODULE IS DESIGNED TO OPERATE 
UNDER TST-11 SUPERVISION. 



dJ :7e.0 



TST-11 MODULE MACRO V02. SB :<l-flUG-79 62 • 2? 22 PAGE 2 
LIST OF CHANGES 

. SBTTL LIST OF CHANGES 



4 i DESCRIPTION OF CHANGES: 

fc" '■ THE DIFFERENCES BETWEEN V02-01 AND V0:<-en ARE 

'i' ' i:>. THE 2765 BOARD TESTS HAVE BEEN TAKEN OUT 

8 . • 2>. TEST 10 HAS BEEN CHENGED TO ALLOW ODD MUX 

9 .: ADDRESSES 

10 •' 3>. THE TEST NOW COMPUTES ITS OWN TIME DELAV 

11 .i FOR DIFFERENT SPEED MODULES 

12 .; 

12 .! 

14 i 

•1 Fi I TCT C-T».J 



.760 TST-11 
T PflRFiriETER 



MODULE fIRCRO V02. 0E 
BLOCK <TPB> 



21-fllJG-7S' 03:27:22 PRQE 2 



000000 



. SBTTL TEST PftRRMETER BLOCK <TPB: 
TEST-11 DECLRRRTION 

. MCRLL TSTll 
TSTll 



10 

1.1 

12 
13 
14 
15 
■1 €■ 
17 
iS 
19 

11 000000 

:5: 000002 
'4 000003 



28 000004 

23 000010 

30 000014 

31 000020 

32 000024 

33 000030 

34 000034 

35 000040 

36 000044 



i RDDITIONRL PRRRMETERS USED BV THIS DIRGjNnSTT 



000546 DELRV =546 

i 

000522 ERRCNT =522 



.; R/D DELRV COUNT STOPRGF 
.. ERROR COUNTER 



TPB 



; TEST 


PRRRMETER BLOCK 


. NLIST 


BIN 


. WORD 


PRRRN 


. BVTE 


377 


. BVTE 


12 



! RDDRESS OF PRRRMETER 

; PRINT-OUT ROUTINE 

.: RESERVED 

; # OF TESTS 



TEST ADDRESS TRBLE FOR USE BV TST-11 



000050 



WORD 


TESTl.. PR7 


WORD 


TEST2.. PR7 


WORD 


TEST3.. PR7 


WORD 


TEST4.. PR7 


WORD 


TESTS.. PR7 


WORD 


TEST6, PR7 


WORD 


TEST7, PR7 


WORD 


TEST10, 


WORD 


TESTll. 


WORD 


TEST12. 



38 

39 



. LIST 



BIN 



MI 760 TST-l 
iNITIflLIZftTIO 



11 

ON 



3 


000054 


00502? 

000540 


4 


000060 


012727 

000620 

000546 


5 


eQQ&ee 


000406 


6 






7 


000070 


012727 

000020 
000540 


8 


000076 


012727 
001440 
000546 


9 






10 






11 


000104 




12 


000154 




13 


000156 


102252 


14 


000160 


105727 
000514 


15 


000164 


001747 


16 


000166 


112727 
000514 
000541 


17 


000174 


012727 
177000 
000542 


18 


000202 


012727 

000120 

000544 


19 


000210 


000207 



MODULE MflCRO V02. 0B 31-filJG-7S' 82 : 27 : 22 PRGE 4 

SBTTL INITIRLI2«=ITI0N 

IHIT62: CLR (a#SWR ^ INPUT ONLV MODEL 

MOV #400. , (p^DELRy ; SET DELflV CONSTRNT 



BR 



INIT64: MOV 



MOV 



INIT 

#BIT4, ©#SWR 



i GO TO COMMON INIT. 
J LOW LEVfeL INPUT ONLV 



#800. , C-#DELRV ; SET LOW LEVEL DELRV 



INIT: PRINT <# OF fl/D INPUT CHRNNELS <IN OCTRL::- : "J- 
•^^TO'-T ; GET OCTRL INPUT 

BCC INIT ; NO CR - RSK RGRIN 

TSTB @#ODTfli::C i ZERO? 

BEG! INIT i RSK RGRIN 

MOVB ettODTRCC. C-#SWR+1 



MOV #177000> e#BRSE ; SET DEFRULT RDDRESS 



MOV #120.. I?#VECT0R > SET DEFAULT VECTOR 



RETURN ; ALL DONE 



T2760 TST-11 MODULE 
NITIflLIZRTION 



MflCRO V02. 0B 



3:l-RUG-79 0K : 27 : 22 PRQE 5 



1 000212 

2 000214 
2 000216 

4 000224 

5 000226 

6 000242 

7 000244 

8 000250 

9 000252 

10 000254 

11 000212 

12 000214 
12 

14 000216 

15 000220 

16 000222 

17 00Q224 

18 000226 

19 000220 

20 000222 
21 



QIJERV 



122700 
000121 
001427 
122700 

000116 

001422 



000726 
000261 

000401 

000241 



000207 



It; 

2*: 
2f-: 



PUSH 


Rl 




f 


SAVE POINTER 


PRINTS 






f 


PRINT PROMPT 


PRINT 


< <V OR 


N>? > 






TTVIN 










CMPB 


#'V.. R0 




■ 


fi "V" > 


BEQ 


2* 








CMPB 


#-N. R0 




i 


fl "N"? 


BEQ 


It 




-» 


VES 



CRLF 

PRINTC <SEE MflNUfiL FOR flSSISTFlNCE > 

POP Rl i RESTORE POINTER 

BR QUERV 



SEC 

BR 

CLC 

TTVOUT 

CRLF 

POP 

RETURN 



2* 



Rl 



SET CFlRRV FLAG 

CLEAR CRRRV FLAG 
ECHO CHARACTER 

RESTORE Rl 



22 
24 
25 
26 
27 
28 
29 
20 

31 000224 
22 000260 

32 000264 
24 000266 
35 000270 

26 000414 

27 000420 

38 000422 

39 000424 



012700 
000542 



012700 
000544 



000207 



PflRAM : 



. SBTTL DISPLAV PARAMETERS 

THIS ROUTINE DISPLAYS THE CURRENT SETTING 
OF 'BASE'' AND 'VECTOR-' ON THE SVSTFM CONSni F 
TERMINAL. 



PRINT 
MOV 

0CT16 
CRLF 
PRINT 
MOV 

0CT16 

CRLF 

RETURN 



< BASE ADDRESS = > 

C-#BASE, R0 i GET BASE ADDRESS 

; DISPLAV 

<VECTOR ADDRESS = > 

e#VECTOR, R0 ; GET VECTOR ADDRESS 

i DISPLAV 

> ALL DONE 



760 TST-11 MODULE 
:ip REPOPTPP'- 



MflCRO VeS. 0B 
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SBTTL ERROR REPORTERS 



.: THIS ROUTINE PROVTriES ERROR REPORTING FOR Bi i'= 
; TIME-OUT ERRORS <N0 BRpI.VFROM INTERFPi'cEX '""'" 



7 000426 




NORPLV 


: PRINT 


<N0 BRPLV 


WHEN 


ftCCESSING LOnflTTriN -> 


8 000472 


010100 




MOV 


Rl,. R0 








9 000474 






0CT16 






f 


DISPLfiV' ADDRESS 


10 000476 






CRLF 










:]J 000500 

1. 2 


000207 




RETURN 






f 


DONE 


•1": 
x4 




■' THIS 


ROUTINE 


PROVIDES ERROR REP 


OPTING FOR REG T STEP 


■IS 




i BIT ERRORS ^ONE OR MORE 


INCORRECT BITS IN ft RFHIST 


17 000502 




REG : 


PR INTO 


<:register 


ERROR 






jS 000524 






PRINT 


<flDDRESS : 


> . 






19 000540 






PUSH 


R0 




f 


SftVE R0 


;"fl 000542 


010100 




MOV 


Rl.. R0 




f 


GET ftDDRESS 


•::1. 000544 






0CT16 










2 000546 






CRLF 










■? 000550 






PRINT 


<EXPECTED : 


> 






■A 000564 


010200 




MOV 


R2. R0 




J 


GET EXPECTED VRLUF 


5 000566 






0CT16 






J 


DISPLflV 


"'6 000570 






CRLF 










.r'7 000572 






PRINT 


<FOUND ; 


> 






■'•'8 000606 


011600 




MOV 


<:SP>,R0 




> 


GET EftD BITS 


29 000610 


074200 




XOR 


R2, R0 






GENERATE SNAPSHOT 


30 000612 






0CT16 






; 


DISPLAY 


~:l 000614 






CRLF 






.' 


FORMATTING 


3:2 000616 






PRINT 


<BITS: 


> 






:?3 000622 






POP 


R0 




} 


GET ERROR BITS 


34 000624 






0CT16 






i 


DISPLAY 


75 000626 






CRLF 










36 000640 


000207 




RETURN 






} 


DONE 
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4 

5 

e 

r 

s 

9 
10 
11 
12 
12 
14 
15 
16 
17 
IS 
19 
20 
21 



. SBTTL MODEL TESTING INFOPMRTION 
. NLIST BIN 

THIS CODE MODULE CONTftlNS THE ROUTINES NECESSFiRV 
TO TEST THE FOLLOWING DTI INTERFFlCE MODELS- 



DT2762 HIGH LEVEL ftNflLOG INPUT 



12762 ==INIT62 
T2762 ==TPB 



i DT2764 LOW LEVEL FiNRLOG INPUT 

12764 ==INIT64 
T2764 ==TPB 



. LIST 



BIN 



26 



29 
20 
31 



SOFTWARE SWITCH REGISTER BIT RESERVATIONS 

BITS 13-8: # OF A/D CHANNELS 

BIT 6-5: UNUSED 

BIT 4: DT5702 R/D MODULE PRESENT 

BIT 3: UNUSED 

BITS 2-0: RESERVED 



>t| 760 TST-11. MODULE 

-CTjIC tests 



MACRO V02. 0E! 



31-fiUG-79 0I<:27:22 PAGE B 



4 



. SETTL LOGIC TESTS 

. SBTTL TEST 1: BRPLV FROM ALL PEGISTEF.'=; 

i 

i THIS TEST VERIFIES THAT THE INTEPFRCF SVSTEM PESPONrv: 
WITH fi BUS REPLV SIGNAL DURING A BUS DAT in Rl l'~. rvri ~ 
i ALL REGISTERS AVAILABLE ON THE BOARD ARE CHECKED 



9 


000642 


010602 


10 


000644 




11 


000652 


010027 
000004 


12 


000656 


012701 ; 

000542 


13 


000662 




14 


000664 


005011 


15 


^^:s^!sesf.^ 


062701 

000002 


16 


000672 




1? 


000674 


005011 


IS 


000676 




19 






20 






21 






22 






22 






24 






25 






26 


000700 


011602 : 


27 


000702 


010206 


28 


000704 




29 


000710 


000112 



TESTl : MOV SP.. R2 ; SAVE SP 

; SET UP TRAP TO 4 

'■t- : MOV e#BASE.. Rl j GET ADDRESS 

; DECLARE LOOP POINT 

i DAT 10 BUS CVCLE 

; NEXT REGISTER 

; DECLARE LOOP POINT 

; DAT 10 BUS CVCI F 

ERROR CODE 1 - BUS TIMEOUT 



MOV 


SP.. R2 


RELMOV 


#2*.. R0 


MOV 


R0. C-#4 


MOV 


e#BASE.. Rl 


SCOPE 




CLR 


<R1> 


ADD 


#2. Rl 


SCOPE 




CLR 


<R1> 


EXIT 





2*: MOV <SP>.. R2 

MOV R2. SP 

ERROR 1, NORPLV 

JMP <:R2> 



; GET OFFENDING PC 

; RESTORE STACK 

; REPORT ERROR 

J CONTINUE TEST 



'.760 TST-11 
T 2: CHECK 

1 



MODULE MftCRO V03:. SB 
FIDCSF: BITS 



21-flUG-7S' 02.27:22 PftGE 9 



TEST 



S 0019712 

9 000716 
16 000720 

11 000724 

? 000726 

J. 2 000720 

1 4 00072:2 

•^5 000726 
16 000740 



1 



■'.4 

25 000742 

26 

27 000746 

^S 000752 
:?9 000754 
"•0 000756 

21 000762 

22 000764 
22 000766 

24 000770 

25 000774 

26 000776 



CHECK fiDCSR BIT^ 



THIS TEST CHECKS MOST OF THE BITS IN flDrqp 

BITS ARE CHECKED FOR BOTH SET fifJD RE'=;ET"rfiFHPTl TT- 

«i^^^;?';/''^ "^'^ '=^"^'^^'^^' fi'^'^ THE fl/D DONE BIT 
AND THE ERROR BIT <BOTH CHECKED IN OTHER TESTS> 



012701 TEST2 : MOV 
000542 

005002 CLR 

012702 MOV 

000040 

SCOPE 

010211 It ; MOV 

011100 MOV 

042700 B I ,- 
177600 

074200 XOR 

001402 BEQ 



e#BflSE.. Rl 

R2 
#40,. R2 



R2. <R1> 
<R1>. R0 
•#177600.. R0 

R2.. R0 
2* 



GET RDDRESS 

I NIT TEST RFi-j 
SET # OF STRTES 

DECLf=lRE LOOP POINT 

SET BITS 

GET BITS 

IGNORE HIGH BVTE 

TEST BITS 

NO ERROR - SKIP 



'*^*****'*'****'*'**'*^*^^^^^:i:^^:*.:*.>,:>^^^.^:^^^^^^^^,^^^^^^^^^^^^^^ 



ERROR CODE 2 - BIT ERROR.. RDCSR 

BITS 0-6 



*+*+ + **,t:4:*^.:+::+:=+.^::+,+.^,^,^^,,,^^^,^^^^^^^^^^^^^^^^^^^^^^^^^^^ ^ ^ ^^^ ^ ^^ 



062702 2* 

000004 

077212 

005002 

012702 

000200 

010211 4* 

011100 

042700 
100277 
074200 
001402 



ERROR 

ADD 

SOB 
CLR 
MOV 

SCOPE 
MOV 
MOV 
BIC 

XOR 
BEQ 



2.. REG 

#4.. R2 

R2, 1* 
R2 
#200.. R2 



R2. <R1> 
CR1>.. R0 
#100277, R0 



R2, R0 
5* 



46 

41 

42 

42 

44 

45 001000 

46 

•J 7 001004 

48 001016 

49 001012 



REPORT ERROR 

NEXT STATE 

LOOP UNTIL DONE 
INIT TEST REG 
SET # OF STATES 

DECLARE LOOP POINT 
SET BITS 
GET BITS 
IGNORE LOW BVTE 

TEST BITS 

NO ERROR - SKIP 



062702 

000400 

077212 



ERROR CODE 2 - BIT ERROR. ADCSR 

BITS 8-14 

ERROR 2.. REG ,; REPORT ERROR 

"'*■ ^^'^' #400. R2 ; NEXT STATE 

SOB R2.. 4* .; LOOP UNTIL DONE 



I 
I 



I 
I 
I 



I 



! 



I 
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TEST 3: 



4 



11 MODULE 
BINITL ACTION 
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. SBTTL TEST 2: EINITL ACTION 

■> THIS TEST VERIFIES THAT THE BINITL SIGNAL CLEAR' 
i THE PROPER ADCSR BITS. 



7 001014 

8 001020 

9 001024 

10 001030 

11 001032 

•*- ^ ^"-' ak ^^ _:' ~T ^jKf 

13 001036 

14 001040 

15 001042 

16 001044 

17 001050 

IS 001052 

19 
20 
21 



24 
25 
26 



013701 
000542 
012711 

040101 

013700 
000546 
077001 
105211 



000005 
011100 

042700 
037476 
074200 
001402 



001054 



TEST3 : MOV 
MOV 



2* 



MOV 

SOB 
INCB 

SCOPE 
RESET 
MOV 
BIC 

XOR 
BEG! 



e#EASE, Rl 

#40101. CR1> 

(?#DELAV.. R0 

R0.. 2* 

CR1> 

R2 



<R1>. R0 
#37476.. R0 



R2.. R0 
3* 



i GET ADDRESS 

; SET BITS 

■> WAIT FOR A/D DONE 



SET ERROR BIT 
. CLF: TEST REG 
; DECLARE LOOP POINT 

ISSUE BINITL 

GET BITS 
> IGNORE SOME BITS 

; TEST BITS 

i OK - SKIP ERROR 



do 



29 001060 



ERROR CODE 4 - PROPER BIT<:S> NOT CLEARED 

BV BINITL 

i 

ERROR 4, REG ; REPORT ERROR 

i 

^*: EXIT ; ALL DONE 



DT2760 TST-11 MODULE 
TEST 4: BVTE OPERATION 



3 
4 
5 
6 

7 



MACRO V0K, 0B 
OF flDCSR 
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• SBTTL TEST 4: BV i E OPtKHI ION OF HDCSR 

THIS TEST VERIFIES HIGH AND LOW BVTE OPFPATTriN': 
INVOLVING THE ADCSR. 



00106; 



8 001066 

9 001070 

10 001072 

11 001074 



i: 



001100 
001102 



14 001106 

15 001110 

16 

17 

18 

19 

20 

21 

22 

23 

24 001112 

25 

26 001116 

27 001120 

28 001122 

29 001124 

20 001126 

21 001122 

22 001126 

22 001142 

24 001144 

25 

26 

27 

28 

29 

40 

41 

42 

42 001146 

44 

45 001152 



012701 
000542 

005011 
005002 

112711 
177777 

011100 

042700 
100277 
074200 
001402 



MOV 


(?#BASE. Rl 


CLR 


<R1> 


CLR 


R2 


SCOPE 




MOVB 


#-1.. <R1> 


MOV 


<R1>,R0 


BIC 


#100277, R0 


XOR 


R2. R0 


BEG! 


1* 



005011 
005002 

005201 

112711 
177777 

016100 

177777 
042700 
177600 
074200 
001402 



TEST4 : MOV (i'#BASE. Rl i GET ADDRESS 

> CLEAR ADCSR 

i INIT. TEST RFGTSTFR 

1 DECLARE LOOP POINT 

:. SET R/W BITS 

.1 GET ADCSR AS WORD 

) IGNORE LOW BVTF 

; TEST BITS 

i OK - SKIP ERROR 

ERROR CODE 5 - HIGH BVTE LOADED DURING 

A LOW BVTE OPERATION 

ERROR 5, REG .: REPORT ERROR 

> 

1*: CLR CRi::' ; CLEAR ADCSR 

f INIT. TEST REGISTER 

; POINT TO HIGH BVTF 

i DECLARE LOOP POINT 

} SET R/W BITS 

} GET ADCSR AS WORD 

; IGNORE HIGH BVTE 

i TEST BITS 

; OK - SKIP ERROR 

ERROR CODE 6 - LOW BVTE LOADED DURING 

A HIGH BVTE OPERATION 

ERROR 6, REG ; REPORT ERROR 

;*: EXIT 



CLR 


CRi::' 


CLR 


R2 


INC 


Rl 


SCOPE 




MOVB 


#-1. <R1> 


MOV 


-1<R1>,R0 


BIC 


#177600, R0 


XOR 


R2, R0 


BEQ 


2$ 
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. SBTTL TEST 5: R/O DONE BIT AND INTEPPIIPT 

THIS TEST VERIFIES THAT THE fl/D DONE BIT f:RN 
BE SET PROPERLV RND THRT THE INT ENB BIT 
FUNCTIONS PROPERLY. 



9 


00115r4 


012701 
000542 


9 


001160 


012702 
000544 


16 


001164 


005761 

000002 


11 


001170 


005011 


12 


001172 




.' ^> 


001174 


105211 


:14 


001176 


012700 
000546 


15 


001202 


077001 


1 6 


001204 


105711 


c 


001206 


100402 








:1 






r. ^1 






23 






24 






25 


001210 




2i5 


001212 


000460 


28 


001214 




29 


001216 


005761 

000002 


3:0 


001222 


105711 


21 


001224 


100002 


■Z'? 







TESTli 



1*; 



36 

38 
29 

40 001226 

41 001220 



MOV 


G'#BRSE, Rl 


MOV 


e#VECTOR. R2 


TST 


2<R1> 


CLR 


<R1> 


SCOPE 




INCB 


<:ri> 


MOV 


©#DELRV. R0 


SOB 


R0. 1* 


TSTB 


<:ri> 


BMI 


2* 



GET RDDRESS 

RET VECTOR RDDPP=:=; 

CLERP R/D DONF RTT 

CLERP RDCSP 
DECLRRE LOOP POINT 
SET R/D DONE BIT 
WRIT FOR R/D DONF 



IS BIT SET? 

VES - SKIP ERROR 



} ERROR CODE 7 - R/D DONE BIT NOT SET 

i 

.i REPORT FRROR 
; CRN'T CONTINUE 

2*: SCOPE ; DECLRRE LOOP POINT 

} RERD RDDBR 

f DONE BIT CL.ERR? 
; VES - SKIP ERROR 

)|C)tc4:4:9f.4c3f.>|'.9f-4:>t<)f!)(c4:)t:%j(i:t<>f:4(:f:^)^)|e>f::f::t:jt::t::fc:f-3f::t::f:)f:)f:it:)f]f:4:)f:4.:4;9f:4:^ 

ERROR CODE 10 - fl/D DONE BIT NOT CLERRED 

AFTER fl/D DRTR WRS RERD 



ERROR 


7 


BR 


8f- 


SCOPE 




TST 


2<R1 


TSTB 


<R1> 


BPL 


3* 



000451 



ERROR 10 
BR 6* 



REPORT ERROR 
CRN'T CONTINUE 



>T2760 
FEST 5; 



TST-11 MODULE MACRO V0K. 0B 
fl/tJ DONE BIT RND INTERRUPT 
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± 
2 

2 

4 
5 

6 

7 
8 

9 

10 

11 
12 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
22 
24 

25 
26 

27 
28 
29 
30 
21 
32 
22 
34 
35 
36 
37 
38 



001222 005003 3* 
001224 012704 
000240 
001240 

001246 010012 
001250 010462 

000002 

001254 

001256 105211 
001260 012700 
000546 
001264 077001 4* 
001266 052711 

000100 



0012 



•1 "yyy 



106402 



001274 000240 
001276 106404 



001300 

001202 000424 
001304 062706 

000004 
001210 

001212 005761 

000002 

001216 105711 

001220 100002 



PREPARE STATUS uriRDS 



GET ISR ADDRESS 

STORE 

STORE STATUS TOO 

DECLARE LOOP POINT 
SET fi/D DONE 
WAIT FOR DONE 



ENABLE INTERRUPTS 

ENABLE CPU INTERRUPT'^ 
STALL TIME 
TURN OFF CPU 



ERROR CODE 11 - NO INTERRUPT ON A/D DONE 



CLR 


R2 


MOV 


#PR7, R4 


RELMOV 


#5*. R0 


MOV 


R0. <R2.:- 


MOV 


R4.. 2<:R2::■ 


SCOPE 




INCE 


<Rl::' 


MOV 


e#DELAV, R0 


SOB 


R0, 4* 


BIS 


#100. CRi::- 


MTPS 


R2 


NOP 




MTPS 


R4 



ERROR 
BR 

ADD 

SCOPE 
TST 

TSTB 
BPL 



11 

8* 

#4,. SP 



2<R1> 
<R1> 



REPORT ERROR 
CAN'T CONTINUE 

ADJUST STACK 

DECLARE LOOP POINT 
READ ADDBR 

A/D DONE CLEARS 
VES - EXIT 



ERROR CODE 12 - A/D DONE BIT NOT CLEARED 

AFTER A/D DATA WAS READ 



001222 

001224 000412 



ERROR 
BR 



12 
8* 



REPORT ERROR 
CAN'T CONTINUE 



tI_-t 



60 
5: 

1 



4 
5 

e 

7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
1? 
IS 
19 



>TST-11 MODULE MRCRO VB"? 0B 
fl/D DONE BIT AND INTERRUPT 

001226 6$ : SCOPE 

001320 005761 TST 

000002 

001324 005011 CLR 

001226 005211 INP 

001240 012700 MOV 

000546 

001244 077001 7f: c:OB 

001246 005711 t<=;T 

001250 100001 BpL 
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2<R1> 

CR1> 
^Rl^ 
e#DELRV. R0 

R0. 7* 

<R1> 

8* 



DECLARE LOOP POINT 
CLERR DONE 



CLERR RDCSR 
WRIT 



f STRRT CON VtKi. I ON 



ERROR BIT SET" 
NO - EXIT 



ERROR CODE 13 - ERROR BIT SET AFTER NORMAL 

ftyr*! TP T dntrC' T mTj ccrii ttru ii-.i- 



001352 



20 

21 

22 
23 
24 
25 
26 
27 
28 
29 

20 

21 
22 



001354 005761 8* 

000002 
001360 005011 
001362 005000 

001364 105211 

001366 005200 9$ : 

001370 105711 

001372 100375 

001374 006300 

001376 006300 

001400 006300 

001402 010037 

000546 

001406 005761 

000002 

001412 005011 
001414 



ERROR 


13 


TST 


2<R1> 


CLR 


<R1> 


CLR 


R0 


INCE 


<:ri> 


INC 


R0 


TSTB 


<R1> 


BPL 


9* 


RSL 


R0 


RSL 


R0 


ASL 


R0 


MOV 


R0. C-#DELAV 


TST 


2<R1> 


CLR 


<R1> 


EXIT 





REPORT ERROR 
CLEAR DONE 



INITIALIZE COUNTER 
START CONVERSION 
BUMP COUNTER 
WRIT FOR DONE 

FORM NEW DELAV 



STORE NEW DELAV 
CLERR DONE 
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MfiCRO V02. 0B 
INTERRUPT 
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1 


, 




,.' "H' 


001446 




:;'4 


001450 


000442 


26 


001452 




C- 1 


001454 


105211 


.-;:3 


001456 


013700 
000546 


29 


001462 


077001 J 


:<0 


001464 


105211 


-~i 


001466 


005711 


22 


001470 


100402 


r<3 






34 






35 






37 






39 




> 


40 


001472 




41 


001474 


000430 



1* 



. SETTL TEST 6: ERROR BIT AND INTERRUPT 

THIS TEST VERIFIES THAT THE ERROR BIT CftN BE SET 
PROPERLV FIND THAT THE ERR INT ENB BIT Fl INHT J ON-. 
CORRECTLV. 



; GET ADDRESS 

; GET VECTOR ADDRESS 

; ADJUST VECTOR 

.i CLEAR A/D DONE BIT 

i DECLARE LOOP POINT 

i CLEAR ADCSR 

i ERROR CLEAR-' 

; VES - SKIP ERROR 

ERROR CODE 14 - ERROR BIT NOT CLEAR 



i REPORT ERROR 

} CAN-T CONTINUE 

i DECLARE LOOP POINT 

i SET A/D DONE BIT 

; WAIT FOR A/T> DONE 



8 001416 


013701 TEST6 : MOV 


(?#BASE.. Rl 




000542 






9 001422 


013702 
600544 


MOV 


(?#VECTOR.. R2 


J0 001426 


062702 

000004 


ADD 


#4.. R2 


11 001432 


005761 

000002 


TST 


2<R1> 


12 001436 




SCOPE 




x3 001440 


005011 


CLR 


<R1> 


^4 001442 


005711 


TST 


<Ri::' 


15 001444 


100002 


BPL 


1* 


16 


i 







ERROR 


14 


BR 


5t 


SCOPE 




INCB 


<R1> 


MOV 


C-ttDELAV, R 


SOB 


R0.. 2* 


INCB 


<R1> 


TST 


<R1> 


BMI 


3* 



i SET ERROR BIT 

i IS BIT SET? 

i VES - SKIP ERROR 

ERROR CODE 15 - ERROR BIT NOT SET 



ERROR 
BR 



15 

5* 



i REPORT ERROR 
i CAN'T CONTINUE 



d] L'76i: 



D| L'760 TST-11 MODULE 
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1 001476 

2 001500 


005002 

012704 
000240 


2* : CLR 
MOV 


R2 
#PR7. R4 






* 


PREPARE STATUS WDRD^ 


2 001504 

4 001512 

5 001514 


010012 

010462 

000002 


RFLMO 

MOV 

MOV 


V #4^. R0 
R0. CR2> 
R4, 2<R2 


> 






GET ISP ADDPFS-K 

STORE 

STORE STATUS TriH 


6 001520 

7 001522 


052711 

040000 


SCOPE 
BIS 


#40000.. 


<R1 


■> 




DECLARE LOOP POT NT 
ENABLE INTFRPIIPT'-, 


8 001526 

9 001520 

10 001522 
11 


106402 

000240 

106404 


MTPS 

NOP 

MTPS 


R2 
R4 






i 


ENABLE CPW TNTFRRIIPT 
STALL TIME 
TURN OFF CPU 


12 

12 




.: ******* + =+:*********sf:****** + :+. + :+:4: + :+::+:^;^::t::t:;+:^,^,^,^,^,^,+,^^^^^^ 


14 

15 




.: ERROR 


CODE 16 - 


NO 


INTERRUPT ON ERROR 


16 
17 




■ *** + + * + * +++*'»:***4;*i*.+ + + **:;t:if.*Jt:n:st:>»:+.it:*5t:*st; + 4:jf;*j+::+:>f.:+:;4:jf::+.;+.i+, 


IS 001524 
19 001526 
20 


000407 


ERROR 
BR 


16 
5* 






.i 


REPORT ERROR 
CAN'T CONTINUE 


21 001540 


062706 

000004 


4* : ODD 


#4.. SP 






.» 


ADJUST STACK 


22 001544 
22 001546 

24 001550 

25 001552 

26 


005011 

005711 

100001 


SCOPE 
CLR 
TST 
BPL 


<R1> 

<:ri> 

5* 






> 

i 
j 


DECLARE LOOP POINT 
CLEAR ERROR BIT 
CHECK BIT 
CLEAR - SKIP ERROR 


27 
28 




; *****=t:>t:>f:** ++*!ti*4:**:t:!t:4::f.:f:t::+:*:t: 


♦:!*: + **>f:jfjf+ + + 4:+4:4.4.j|.i4.:;t.)^.^.^.j|. 


29 
20 




i ERROR 


CODE 17 - 


ERROR 


BIT 


NOT CLEAR 


31 
32 




i )*:!f:j*:*:sf:jf:4:j»:jt!*j*:4 


*:+:*:*.++ (f: 4: :+: jf: 4- sf. j^. 


if;*jf.)f:Jti)t;**%if:>t!it:>t::»i*3t:i*:Jt:3f:*::ti>t;>f;4:)t: 


32 001554 

24 




ERROR 


17 






i 


REPORT ERROR 


35 001556 


005761 

000002 


5* : TST 


2<R1> 






} 


CLEAR DONE 


26 001562 
37 001564 


005011 


CLR 
EXIT 


(Rl> 






i 


CLEAR ADCSR 



:>T2?60 
TEST 7: 



TST-11 MODULE MACRO V02. 0B 
END OF LOGIC TESTS 
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1 

2 
3 
4 

5 

e 

7 
8 
9 

10 

11 
12 

12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
22 
24 
25 
26 



001566 



28 
29 
20 
21 
22 
22 
24 
25 

26 

27 

28 
29 

40 
41 



001570 
001604 
001606 

001610 

001652 

001654 

001660 

001664 
001666 
001704 
001706 

001710 

001746 

001750 

001754 

001760 

001764 
001766 

001772 
001774 



102422 

000746 

012701 
000542 
012702 
000514 

000202 



102420 

000747 

042702 
000277 
012700 
000514 
042700 
177400 

060002 

005761 

000002 
005011 

000207 



. SBTTL TEST 7: END OF LOGIC TESTS 

THIS TEST IS PRESENT TO INFORM THE TST-11 MONITOR 
THAT THERE ARE NO MORE ADDITIONAL LOGIC TESTS 
TO BE EXECUTED. WHEN THE "ALL" COMMAND IS USED. 
THIS TEST WILL FORCE A RETURN TO THE COMMAND 
LEVEL OF TST-11 WHEN THE TEST SEQUENCER RFACHF:; 
THIS TEST. 



TEST7 : ESCAPE 



. SBTTL CALIBRATION INITIALIZATION 

THIS ROUTINE PERFORMS INITIALIZATION FUNCTION^ 
FOR SOME OF THE CALIBRATION TESTS. 



GETCH 



It 



2* 



2f : 



PRINT 


<CHANNEL? > 


; 


OUTPUT PROMPT 


GETOCT 


- 


.' 


GET VALUE 


BCS 


1* 


i 


CR AT END - CONT. 


PR INTO 


<ENTER AN OCTAL 


CHANNEL ADDRESS. > 


BR 


GETCH 


i 


TRY AGAIN 


MOV 


@#BASE.. Rl 


i 


GET ADDRESS 


MOV 


C-#ODTACC, R2 


} 


GET VALUE 


SWAB 


R2 




ADJUST 


PRINT 


<MODE BITS? > 




OUTPUT PROMPT 


GETOCT 






GET VALUE 


BCS 


2* 




CR AT END - CONT. 


PRINTC 


<ENTER AN OCTAL 


BVTE VALUE. > 


BR 


2* 






EIC 


#277, R2 


i 


CLEAR LOW EVTE>R2 


MOV 


C-#ODTACC.. R0 


^ 


GET VALUE 


BIC 


#177400. R0 


} 


CLEAR HIGH BVTE, R0 


ADD 


R0, R2 


S 


ADD IN MODE BVTE 


TST 


2<R1> 


J> 


CLEAR DONE 


CLR 


CR1> 


f 


CLEAR BOARD 


RETURN 









•760 TST-11 MODULE 
-•LflV fl/D DPlTR 
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. SBTTL DISPLflV fl/D DftTfl 

THIS ROUTINE TfiKES THE DRTft FROM RDDBR AND DJ^.PLRV 
IT FOR THE USER fiS fl 16 BIT OCTfiL VALUE 



6 001776 


016100 
000002 


DISPLV: 


MOV 


2<R1>.. R0 


* 


GET DflTFl 


7 002002 

8 002004 

9 002006 

.10 002010 


005711 

100015 

112700 

000105 




0CT16 
TST 

BPL 
MOVB 


<R1> 
1* 
#-'E, R0 


f 

i 


PRINT 

ERROR BIT SETT- 
NO - RETURN 
PRINT 'E' 


1.1 002014 
12 002016 


042711 

040000 




TTVOUT 
BIC 


#40000. <R1> 


i 


CLEAR ERROR BIT 


12 002022 


005227 
000522 




INC 


C-#ERRCNT 


f 


INC. COUNT 


14 002026 


005727 
000522 




TST 


(?#ERRCNT 


.» 


OVERFLOW? 


:5 002022 

i 6 002024 


001002 

012727 
177777 
000522 




BNE 
MOV 


1* 

#-1. C-#ERRCNT 


> 

^ 


NO - SKIP 

VES - FORCE VALI 


7 002042 


000207 


If: 


RETURN 








19 
20 
21 






. SBTTL 


TEST 10: fi/D 


CflLIBRflTION 



24 



THIS TEhT ACCEPTS A CHANNEL ADDRESS FROM THE USER 
AND DISPLRVS THE DATA FROM THAT CHANNEL CONTINUOUS! V 



26 002044 

27 002066 

28 002072 

29 002074 

30 002100 

31 002104 

32 002106 

22 002112 

24 002116 

25 002120 

26 002122 

37 002124 

38 002126 

39 002122 

40 002134 

41 002126 

42 002140 



004767 
177476 

042702 
140202 
022702 

000060 
001002 

052702 

000001 

112704 

000010 
010211 

105711 
100276 
004767 
177644 
105204 
001766 

000767 



TEST10; PR INTO 
CALL 

KBEXIT 
BIC 



BIT 

BNE 

BIS 

MOVB 

CRLF 

MOV 

TSTB 

BPL 

CALL 

DECB 
BEG! 
TAB 
BR 



<A/D CALIBRATION> 

GETCH i GET CHANNEL ADDRESS 



It 



2* 

24: 



#140202.. R2 
#60, R2 

It 

#1. R2 

#10, R4 



R2.. >::R1> 

<:ri> 

2* 
DISPLV 

R4 
1* 



SET UP KEVBOARD 
CLEAR SOME BITS 

EXTERNAL? 

VES - NO START BIT 
SET START BIT 

LINE COUNTER 



; START CONVERSION 

.: WAIT FOR DONE 

; DISPLAV DATA 

.1 LINE OVER-' 

.: VES - NEW LINF 

; NEXT CONVERSION 



>T2760 
'EST 11 



TST-11 MODULE MACRO V03. BB 
Fl/D INPUT CHANNEL SCAN 
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. SBTTL TEST 11: A/D INPUT CHANNEL SCAN 

THIS TEST SCANS THE INPUT CHANNELS WHILE 
DISPLAYING THE A/D DATA ON THE TERMINAL 



CHANNEL SCAN> 

; SET UP KEVBOARD 

i GET ADDRESS 

.; CLEAR DONE 

i CLEAR CSR 

) I NIT. CHANNEL COUNT 

; LINE COUNTER 

; DISPLAY ADDRESS 



GET CHANNEL ADDRF? 
PUT IN HIGH BYTE 
SET UP CHANNEL 
TRIGGER CONVERTER 
WAIT FOR DONE 



; DISPLAY DATA 

} LINE DONE? 

; NO - CONTINUE 

} INC. CHANNEL 

; END OF RANGE? 

; NO - CONTINUE 

; VES 



6 
7 


002142 




.1 

TESTll: 


PR INTO 


<A/D INPUT 


8 


002174 






KBEXIT 




9 


002176 


013701 
000542 




MOV 


©#BASE.. Rl 


10 


002202 


005761 

000002 




TST 


2<:ri> 


11 


002206 


005011 




CLR 


<R.i:> 


12 


002210 


005002 




CLR 


R2 


13 


00?212 




1*: 


CRLF 




14 


002214 


112703 

000010 




MOVB 


#10. R3 


15 


002220 






PRINT 


<CH=> 


16 


002226 


010200 




MOV 


R2, R0 


17 


002230 






OCTS 




18 


002232 


010200 




MOV 


R2. R0 


19 


002234 


000300 




SWAB 


R0 


20 


002236 


010011 




MOV 


R0.. <:ri> 


21 


002240 


105211 


2*: 


INCB 


<Ri::' 


22 


002242 


105711 


3*: 


TSTB 


CRI) 


23 


002244 


100376 




BPL 


3* 


24 


002246 






TAB 




25 


002250 


004767 
177522 




CALL 


DISPLY 


26 


002254 


105303 




DECB 


R3 


27 


002256 


001370 




BNE 


2* 


28 


002260 


005202 




INC 


R2 


29 


002262 


123702 
000541 




CMPB 


e#SWR+l. R2 


30 


002266 


001351 




BNE 


1* 


31 


002270 


005002 




CLR 


R2 


32 


002272 






CRLF 




33 


002274 


000746 




BR 


1* 



C'j :760 
TB_.T 12 
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1 

2 

4 

5 
6 
7 
8 
9 
10 



002276 
002224 
002226 



11 002242 



12 
12 
14 
15 
16 



18 
19 
20 

21 



22 



24 
25 
26 



002246 
002250 
002252 
002254 
002256 

002262 
002270 
002272 
002274 

002400 

002402 

002406 

002412 
002414 
002416 
002420 



28 002424 



29 
20 
21 



002420 
002422 
002424 



012701 
000542 
005761 

000002 
005011 
005002 
005002 

112704 

000007 
010200 

112700 

000054 

112700 

000060 

022702 

000010 
001401 

105200 
112700 

000060 

022702 

000004 
001401 

105200 



_ . SBTTL TEST 12: fl/D INPUT Gfl IN/CHANNEL SCAN 

i THIS TEST SCANS THE INPUT CHANNEL«=: WHILE 
; CHANGING THE GAIN OF THE CONVERTER THE 
; A/D DATA Tc r-TCB! outrr. .--.>! -r> .,- »^^....:._. 
-- ~ '-''-> I ' i-i.- 'JK inc. itKHlMML. 



TEST12 



1* 



2$: 



2* 



PRINTC 
KBEXIT 
MOV 

TST 

CLR 
CLR 
CLR 
CRLF 
MOVE- 
PRINT 
MOV 
0CT8 
MOVE; 

TTVOUT 
MOVE: 

BIT 

BEQ 
INCB 
TTVOUT 
MOVB 

BIT 

BEQ 

INCB 

TTVOUT 



<:A/D INPUT GAIN/CHANNEL SCAN> 

SET UP KEVBOARD 



©ttBASE.. Rl 

2<:ri> 
<:f:i> 

R2 

R2 

#7. R4 

<CH=> 
R2, R0 

#'.. .R0 

#•■■0.. R0 
#10. R2 

2* 
R0 

#-•0. R0 

#4. R2 

3* 
R0 



} GET ADDRESS 

■> CLEAR DONE 

.; CLEAR CSR 

> I NIT. CHANNEL COUNT 

i INIT. GAIN 

i LINE COUNTER 

•i DISPLAV ADDRESS 

J DISPLAV GAIN 

; GSl SET? 
i NO - SKIP 
' DISPLAV BIT 

f GS0 SET? 
' NO - SKIP 
i DISPLAV BIT 
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1 


002426 


010200 


2 


002440 


000200 




002442 


050200 


4 


002444 


010011 


P. 


0024^6 


105211 4* 


£; 


002450 


105711 5t 


1 


002452 


100276 


s 


002454 




9 


002456 


004767 
177214 


10 


002462 


105204 


11 


002464 


001270 


12 


002466 


005202 


XZ: 


002470 


062702 

000004 


14 


002474 


042702 
177762 


±5 


002500 


122702 
000541 


■"r^ 


002504 


001222 


i. ?' 


002506 


005002 


": 3 


002510 




1% 


002512 


000720 


M 




000001 



MOV 


R2, R0 


SWRB 


R0 


BIS 


R2, R0 


MOV 


R0. <:ri> 


INCB 


<R1> 


TSTB 


<Ri;' 


BPL 


5t 


TAB 




CALL 


DISPLV 


DECB 


R4 


BNE 


4* 


INC 


R2 


ADD 


#4.. R2 


BIC 


#177762, R2 


CMPB 


e#SWR+l, R2 


BNE 


It 


CLR 


R2 


CRLF 




BR 


1* 



GET CHANNEL AD[>RE:; 
; PUT IN HIGH BVTE 
SET GRIN BITS 
SET UP CHANNEL 
TRIGGER CONVERTER 
WAIT FOR DONE 



; DISPLAV DATA 

i LINE DONE? 

.i NO - CONTINUE 

.: INC. CHANNEL 

i INCREMENT GAIN 

i CLEAR EXTRA BITS 

; END OF RANGE? 

i NO - CONTINUE 

.: VES 



. END 



D-j :760 TST-11 


MODULE 


MfiCRO V03. 0B 21- 


-AUG- 


79 02:27 


:22 PAGE 21- 


-1 


SVMBOL TABLE 
















b4 :E = 000542 




ERRNUM= 


000521 




SWR 


000540 




B|,-0 = 000001 


* 


FF 


000014 




TESTl 


000642R 


00? 


BITl = 000002 


<i-- 


GETCH 


001570R 


002 


TEST10 


002044R 


002 


Bf 10 = 002000 




HLTERR= 


000004 




TESTll 


002142R 


002 




T lLlLJCTr:r:!_ 


rti /I i*- .4 .":. .—J 










'•■ ^ ^-^> ^^••T^'^*'— • 




xi^ncr^r;.— 


K^Kf^:}±^D^:^ 




TESTIS 


002276R 


002 


BIT12 = 010000 




INIT 


000104R 


002 


TEST2 


000712R - 


002 


BS'12 = 020000 




INIT62 


000054 R 


002 


TEST2 


001014R 


002 


BJ 14 = 040000 




INIT64 


000070R 


002 


TEST4 


001062R 


002 


BrriS = 100000 




12762 = 


000054RG 


002 


TEST5 


001154R 


002 


BIT2 = 000004 




12764 = 


000070RG 


002 


TEST6 


001416R 


002 


BI 2 = 000010 




LF 


000012 




TEST7 


001566R 


002 


3 J. 4 = 000020 




LPERR = 


000002 




TPB 


000000R 


002 


5IT5 = 000040 




LPTST = 


000001 




TSTALL= 


000010 




3B S = 000100 

5H 7 = 000200 




NEwFLG= 


010000 




TSTCSR= 


000500 






WriDDI u 


a(uri.-i o.:rc 


rvi-j^. 


T"^^fcll Ife^- 


^^ ^». I^-. •— .•". .—•. 








• V— *f -.t L— 1 


wv-tci^jr: 


KfKf^ 


1 s 1 r<i_iri= 


KltJWDeltl 




BITS = 000400 




ODTfiCC:= 


000514 




TSTOME= 


000040 




BTfS = 001000 




PflRfln 


000224R 


002 


TSTSEQ= 


000020 




:4 = 000015 




PR7 


000240 




T2762 = 


000000RG 


0O,"' 


::TV;LC = 000002 




QUERY 


00021 2P 


002 


T2764 = 


000000Rn 


0o>:' 


:trli = 000011 

:>g flV = 000546 
:>a PLV 001776R 




RBUF = 


177562 




VECTOR= 


000544 






RCSR = 


177560 




XBUF = 


177566 




002 


REG 


000502R 


002 


XCSR = 


177564 




ERRC.NT= 000522 

1 BS. 000000 




SPACE = 


000040 










000 














000000 


001 














>y760 002514 


002 














EFJ GRS DETECTED 


















VIRTUAL riEMORV USED: 2128 WORDS < 9 PAGES > 
MEMORV AVAILABLE FOR 67 PAGES 
>760 . =DX0 : TSTll. ML/M. DXl : 2760. V01 



I X r-. I •■.Til— 

>Sl AMIC 
d 1 : 27( 



?:T-11 LINK V05. 04fl 


LORD tIflP 


5P0023:. LDR TITLE: 


SP0023 I DENT 


SECTION flDDR SIZE 


GLOBAL VRLUE 



FRI 31-flLIG-79 13: .56: 16 
V03. 01 



GLOBRL VRLUE 



RBS 000000 001000 
E:P0023: 001000 000060 

::'T2760 001060 002514 



::'T2769 002574 002242 
rSTll 007126 006424 



<RW.. I.GBL>fiBS. OVR> 
<RW. I. LCL, REL.. CON:' 

DIRECT 00100f 
<Rl.J. I. LCL.. REL. CON:- 

T2762 001060 T2764 



12764 



001150 



<RW.. 1. LCL. REL. CON> 
T2769 002574 I27i 

<RW.. I, LCL. REL. CON> 
STRRT 007126 



GLOBAL 



001060 I 2762 



002740 



VAI LIE 



001124 



FRANSFER RDDRESS = 007126.. HIGH LIMIT = 015572 = 2517. WORD? 



JT-ll LINK V05.O4A ' 
I P0029.LDA Title: 



flection Addr 



ABS. 
TSTll 



I 



i ruuA7 



000000 
001000 






Size 

001000 
006434 



AAAn J n 



fT2765 007474 002234 
I 



toad Map- thu 16-Aug-79 14:05:'27 ;■ 
TSTll Ident: V02.06 

Global Value Global Value Global Value 



(RW,I,GBL,ABS,OVR) 
(RW,I,LCL,REL,CON) 
START 001000 

/nr.T T T nr t»e«T /»rtM> 

DIRECT 007434 

(RV7,I,LCL,REL,C0N) 
T2765 007474 12765 



007544 
.Transfer address » 001000, High limit « 011730 • 2540. words 



?I'L"oF'"r"EN?r" '««°^«3.0n 16-AUG-79 14:03:4. 



1- 


9 


3- 




4- 




5- 




6- 




7- 




8- 




8- 




9- 




10- 




11- 




12- 




15- 




15- 


14 


16- 




16- 


20 


17- 




IS- 





General Infornation 

Test Parameter Block (TPB) 

Initialization 

Display Parameters 

Error reporters 

Ilodel testing information 

Logic Tests 

Test 1: BRPLY from all registers 

Test 2: check ADCfiR bits 

Test 3: BIi:iTL action 

Test 4: byte operation of ADCSR 

Test 5: A/D DOHE bit end interrupt 

Test 6: End of logic tests 

Calibration initialization 

Display A/D dats 

Test 7: A/D Calibration 

Test 10: A/D input channel scan 

Test 11: A/D input gain/chnnnel scun 
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1 
2 
3 
4 
5 000000 



7 
8 
9 
10 
11 
12 
13 
14 
15 

T C 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 



; 

; 
; 
; 
; 
; 
; 
I 

f 
t 
t 
s 



•LIST TTH 

•ENABL LC 

.TITLE DT2765 TST-11 module 

.IDENT /vol. 02/ 

.PSECT DT2765 
.t^ilST BIN 



.SBTTL General Information 



Copyright (C) 1979, Data Translation Incorporated. ;">ll 
rights reserved. No part of this program or publication 
may be reproduced v;ithout the nrior vm-ften pe'-^'^-sion 
fA.°?^^ Translation Incorporated, 4 StrathmorrRoad.' 
NaticK, Mass. 01760. 



The information in this document is subject to chang 
without notice and should not be construed as 
commitment by Data Translation Incorporated. 



Data Translation cannot assume any responsibility for 
the use of any portion of this software for other than 
its intended diagnostic purpose in calibrating and 
testing Data Translation manufactured analoc and 
digital interface boards. 



Version 01-02 



Phillip Martinez 19-Apr-79 
Edv;in Kroeker 6-Jan-79 
Phillip Martinez 16^.ug-79 



This program module contains routines to test and 
calibrate DTI DT2765 series analog interface systems 
£or the LSI-11. A complete listing of the models 
tested by this code module will be found on the 
following pages. This module is designed to operate 
under TST-11 supervision. 
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';-!TERAL IITPORI'IATIOII 

1 ; 

2 ; 

3 ; The differences between VOl-01 and VOl-02 

4 ; are as follov;s. 

5 ; 1), test 7 nov; supports even and odd ^ 

6 ; mux addresses. 

7 ; 2). general cleanup of various small 

8 ; inconsistent coding sequences. 

9 .LIST Bin 



DT2765 TST-11 
TEST PARAflETER 



1 




7 




3 




4 




5 




6 000000 




7 




8 




9 




10 




11 




12 


000546 


13 




14 


000522 


15 




15 




17 




If? 




19 




2P 


• 

i 


21 000000 


TPE: 


22 




23 000002 




24 000003 




2? 




2f 


; Test 


27 




2P 000004 




29 oonoin 




30 000014 




31 000020 




32 000024 




33 000030 




34 000034 




35 000040 




36 000044 




37 


• 
9 


38 
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BLOCK (TPB) 



.SBTTL Test Parameter Block (TPF.) 
Test-11 Declaration 



TSTll 



; Additional parameters used by this diagnostic 



DELAY 



=546 



EPvRCrT =522 



; Test Parameter Block 
.NLIST BIN 



!70rj) PArj>.n 



; A/D delay count storage 
; error counter 



.BYTE 
,BYTE 



377 
11 



; address of peirarioter 

; print-out routine 

; reserved 

; ff 



^- of tests 



Address Table for use by TST-11 



.WORD 
.I70PJ) 
.WORD 
.WORD 
.WOPJD 
.WOPD 
.WOPJ) 
.WORD 
.WOPvD 



TEST1,PP.7 
TEST2 , PF.7 
TEST3 , PR7 
TEST4,PR7 
TEST5 , PR7 
TEST6 , PR7 
TEST7 , 
TEST10,0 
TEST11,0 

.LIST BIN 
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INITIALIZATION 

1 .SBTTL Initialization 

2 

3 

4 000050 012737 iriT55: MOV ^BIT3 , @frSTJP, ; isolated modulo 

000010 
000540 

5 000056 012737 tlOV #21000. , @#DELAY ; big delay 

051010 
000546 

6 ; 

7 000064 iniT: PRINT <# of A/D input channels (in octal) : > 

aet octal in'^ut 



no CR - ask again 
zero? 



8 000134 GETOCT 

e 000135 103352 BCC INIT 

10 000140 105737 TSTB HffODTACC 

000514 

11 000144 001747 BEO INIT ; ask again 

12 000146 113737 MOVE OOODTACC, @#ST^R+1 

000514 
000541 

13 000154 012737 MOV S177000 , @*BASE ; set default addreDE 

177000 
000542 

14 000162 012737 MOV #130 , @#VECTOR ; set default vector 

000130 
000544 

15 000170 000207 RETURN ; all done 



"»T2765 TST-11 MODULE 
INITIALIZATION 
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I 
2 
3 

A 

5 
o 
7 

8 000172 

9 000216 

10 000222 

11 000224 

12 000226 

13 000252 

JL ' J U U U ^ 3 O 

15 000260 

16 000262 



013700 
000542 



013700 
000544 



000207 



PAR^uM : 



.SBTTL Display Parameters 

This routine displays the current settinc 
of 'BASE' and 'VECTOP' nn frhe e,,~4-.-.^. ,-.„_:._-, 
terminal. -- 



PRINT 
MOV 

0CT16 
CRLF 

PRINT 

nov 

0CT16 
CRLF 

RETURN 



<Ease address = > 

@SBASE,RO ; get base addres- 

; display 
<Vector address = > 

-...__» w^>, i.w ^ ijt: I. vector t.t\OZ'zBZ 

; display 
; all done 



DT2765 TST-11 MODULE 
ERROR REPORTERS 



1 
2 

3 
4 
5 
6 

7 000264 

8 0Q0330 

9 000332 

10 000334 

11 000336 
12 

13 
14 
15 
16 

17 000340 

18 000362 

19 000376 

20 000400 

21 000402 

22 000404 

23 000406 

24 000422 

25 000424 

26 000426 

27 000430 
2P 000444 

29 000446 

30 000450 

31 000452 

32 000454 

33 000470 

34 000472 

35 000474 

36 000476 
37 

38 
39 
40 

41 000500 

42 000504 

43 000506 

44 000512 
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.SRTTL Error reporters 



This routine provideG error reportino for bun 
time-out errors (no BRPLY from interface). 

ilORPLY: PRIITT <no BRPLY v;hen accessing location > 
010100 MOV PJ.,P.O 

0CT16 ; display addr^sn 

CPiF 
000207 RETURN ; done 



This routine provides error reporting for register 
bit errors (one or nore incorrect bits in a register) 



REG I 



PRINTC <negister Error> 
PRINT <Address: > 



010100 



010200 



011600 
074200 



000207 



PUSH 


RO 




• 


save RC 


MOV 


R1,R0 




• 
1 


get address 


0CT16 










CRLF 








- 


PRINT 


<Expected 


:> 






MOV 


R2,R0 




• 
1 


get expected v<-;lue 


0CT16 






• 
1 


display 


CRLF 










PRINT 


<Found: 


> 






MOV 


(SP) ,R0 




• 


get bad bits 


XOR 


R2,R0 




• 


generate snapshot 


0CT15 






• 


display 


CRLF 






• 
1 


formatting 


PRINT 


<Bits: 


> 






POP 


RO 




• 


get error bits 


0CT16 






• 


display 


CRLF 










RETURN 






• 


done 



013700 
000546 
077001 
005761 
000002 
000207 



This routine provides for house keeping upon 
leaving a routine. 



WAIT: 
1$: 



MOV 

SOB 
TST 

RETURN 



@*DELAY,R0 

R0,1$ 
2{R1) 
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1 
2 
3 

4 

c 
«/ 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 



NLIST '^^"^^ "^'^^^ testing information 

This code module contains the routines necessar" 
tu test cne foliov;ing DTI interface models: 



12765 
T2765 



DT2765 Isolated v/ide range input 



■INIT65 
^TPB 



.MhT 



BIK 



Software switch register bit reservations 



bits 13-8: 
bit 6: 
bit 5! 
bit 4; 
bit 3i 
bits 2-0: 



V of A/D channels 
DT5710 A/D module present 
DT5701 A/D module present 
DT5702 A/D module present 
DT5703 A/D module present 
reserved 



DT2765 TST-11 MODULE 
LOGIC TESTS 



1 
2 

3 
4 
5 
6 
7 
8 
9 000514 

10 000516 

11 000524 



MACRO V03.0B 
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12 000530 



13 

14 
15 



000534 
000536 
000540 



16 000544 

17 000546 

18 000550 



19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



000554 



000556 
000560 
000562 
000566 



010602 

010037 
000004 
013701 
000542 

105011 
062701 
000002 

005011 
004767 
177724 



011603 
010206 

000113 



.SBT7L Logic Tests 

.SBTTL Test 1: BRPLY from all registers 

This test verifies that the interface systen rssponJ: 
v/ith a bus reply signal during a bus DATIO bus cycle 
All registers available on the board are chec'tecl. 



TESTl: nOV SP,R2 
RELI'iOV S3$,P.0 



2$; 



; save ,SP 

; set up tr?.p to 4 



; get addrosG 

; declare loop point 
; DATIO bus cycle 
; next register 

; declare loop point 
; DATIC bus cvcie 



EXIT 
************************************************** 

Error Code 1 - Bus timeout 
************************************************** 



no\7 


R0,@^?4 


?-ov 


@^BASE,R1 


SCOPE 




CLRB • 


(Rl) 


ADD 


?-2,Rl 


SCOPE 




CLR 


(Rl) 


CALL 


T7AIT 



3$: nOV (SP),R3 

MOV R2,SP 

ERROR IrNORPLY 

jriP (R3) 



; get offending PC 

; restore stc.c!: 

; report error 

; continue test 
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1 

2 

3 










.SBTTL 


Test 2: check 


ADCSR bits 




1. 




This 


test checks most of the 


bits in ADCSR. 


4 








Bits 


are checked for both set 


: and reset capebilitv 


5 








Bits 


that are 


HOT checked are the A/D DONE bit 


6 
7 

e 








and \ 


bhe ERROR 


bit (both checked 


in other tests) . 


000570 


013701 


TEST2 : 


MOV 


§#BASE,R1 


; 


get address 






000542 














9 


000574 


005002 






CLR 


R2 




init test reg. 


10 


000576 


012703 
000040 






MOV 


«40,R3 




set # of stetec 


11 


000602 








SCOPE 






declare loop point 


12 


000604 


110211 


1§: 


HOVB 


R2,(R1) 




set bits 


13 


000606 


011100 






MOV 


(pa) ,R0 




get bits 


14 


000610 


042700 
177600 






BIC 


#177600, RO 




ignore high byte 


15 


000614 


074200 






XOR 


R2,R0 




test bits 


16 
17 
18 
19 

20 


000616 


001402 


# 




BEQ 


2$ 




no error - skip 






• 


************************************************** 




• 


t 

• 




Error Code 2 - bit error. 


ADCSR 


21 






7 






bits 0- 


•6 




22 






; 












23 
24 

25 






; 


************************************************** 


000620 




; 




ERROR 


.2, REG 




report error 


26 


000624 


062702 


2$: 


ADD 


*4,R2 




next state 






000004 














27 


000630 


077313 






SOB 


R3,l$ 




loop until done 


28 


000632 


005002 






CLR 


P^ 




init test reg. 


29 


000634 


012703 
000200 






MOV 


«200,R3 




set # of states 


30 


00Q64Q 








SCOPE 






declare loop point 


31 


000642 


010211 


4$: 


MOV 


R2,(R1) 




set bits 


32 


000644 


011100 






MOV 


(R1),R0 




get bits 


33 


000646 


042700 
100377 






BIC 


#100377, RO 




ignore lov? byte 


34 


000652 


074200 






XOR 


R2,R0 


• 




test bits 


35 


000654 


001402 






BEQ 


5$ 


t 


no error - skip 


36 
















t 


37 
38 
39 








************************************************** 










Error Code 3 - bit error, 


ADCSR 


40 












bits 8- 


-14 




41 


















42 








************************************************** 


43 


















44 


000656 








ERROR 


3, REG 


f 


report error 


45 


000662 


062702 
000400 


55 


5: 


ADD 


#400, R2 


t 


next state 


46 


000666 


077313 






SOB 


R3,4$ 


t 


loop until done 


47 


000670 


004767 
177604 






CALL 


WAIT 






46 


000674 








EXIT 
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1 
2 
3 
4 
5 
6 
7 



000676 



8 000702 

9 000706 

10 000712 

11 000714 

12 000720 

13 000722 

14 000724 

15 000726 

16 000730 

17 000734 

18 000736 
19 

20 

21 

22 

23 

24 

25 

26 

27 000740 

28 

29 000744 

30 000750 



'i,^ 



013701 
000542 
012711 
040100 
013700 
000546 
077001 
052711 
000000 
005002 

000005 
011100 
042700 
037476 
074200 
001402 



.SBTTL Test 3: BIHITL action 



I 



{ This test verifies that the BINITL signal clears 
', the proper ADCSR bits. 



t 

TEST3 : MOV 

MOV 
MOV 



004767 
177530 



2$: 



SOB 
BIS 

CLR 

SCOPE 

RESET 

MOV 

BIC 

XOR 
BED 



eSBASErRl 
#40100, (Rl) 
@fDELAY,RO 
R0,2$ 

#o,(pa) 

R2 



(R1),R0 
#37476, RO 

R2,R0 
3$ 



; get address 

; Bet bits 

; wait for A/D DO!:e 

; set error bit 

t clr test reg. 

; "declare Irjop point 

; issue BIIIITL 

; get bits 

; ignore sone bits 

J test bits 

; OK -skip error 



1 

3$ 



************************************************** 

Error Code 4 - proper bit(s) not cleared 

by BIITITL 

************************************************** 
ERROR 4, REG 1 report error 

CALL V7AIT 
EXIT 



i all done 



'T2765 
'EST 4: 

I 
2 
3 
4 
5 
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7 000752 



8 

9 

10 

11 

12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2R 
29 
30 

31 

32 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 



000756 
000760 
000762 
000764 

000770 
000772 

000776 
001000 



001002 

001006 
001010 
001012 
001014 
001016 

001022 

001026 

001032 
001034 



001036 
001042 



013701 
000542 
105011 
005002 

112711 
177777 
011100 
042700 

074200 
001402 



105011 
005002 
005201 

112711 
177777 
016100 
177777 
042700 
177600 
074200 
001402 



004767 
177432 



.SBTTL Test 4: byte operation of ADCSR 

This test verifies high and lov; byte operations 
involving the ADCSR. 



TEST4 : MOV 

CLr3 
CLR 
SCOPE 
riOVB 

MOV 
BIC 

XOR 
BEQ 



@SBASE,R1 

(Rl) 
R2 

#-l,(Rl) 

(Rl) ,RC 
#100377, RO 

R2,R0 
1$ 



; get address 

; clear ADCSR 

; init- test register 

; declare loop point 

; set R/v: bits 

; get ADCSR as v.'ord 

; ignore lov; byte 

; test bits 

; ok - skip error 



************************************************** 

Error Code 5 - high byte loaded during 

a lov; byte operation 

*********************************************iti;1c1e* 



ERROR 5, REG 



1$: 



CLRB 
CLR 
IMC 
SCOPE 

novB 

MOV 
BIC 

XOR 

BEn 



(Rl) 

R2 

Rl 

#-l,{PJ.) 

-l(Rl) ,R0 

$177600, RO 

R2,R0 
2$ 



report error 

clear 7U3CSR 
init. test register 
point to high byte 
declare loop point 
set R/v: bits 

get ADCSR as v;ord 

ignore high byte 

test bits 

ok - skip error 



************************************************** 

Error Code 6 - lov; byte loaded during 

a high byte operation 

************************************************** 



46 001046 



ERROR 6 , REG 
2$: CALL WAIT 
EXIT 



; report error 



DT27S5 
TEST 5: 

1 
2 
3 
4 
5 
6 
7 
8 

9 

10 

11 
12 
13 
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16-AUG-79 14:03:44 PAGE 12 



.SBTTL Test 5: A/D DONE bit and interrupt 

This test verifies that the A/D DONE bit can 
be set properly and that the INT ENB bit 
functions pronerly. 



001050 

001054 

001060 

001064 
001066 
001070 



14 001074 



15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
30 
39 
40 
41 



001100 
001102 
001104 



013701 TESTS: MOV 
000542 

013702 MOV 
000544 

005761 TST 

000002 

005011 CLR 

SCOPE 

052711 BIS 
000000 

013700 MOV 
000546 

077001 1$: SOB 

105711 TSTB 

100402 BHI 



001106 

001110 000457 



001112 
001114 

001120 
001122 



005761 
000002 
105711 
100002 



@#BASE,R1 

@* VECTOR, R2 

2(Pd) 

(Rl) 

#0,(R1) 

@#DELAY,RC 

R0,1$ 

(Rl) 

2$ 



; get address 

; get vector address 

; clear A/D DOHE bit 

; clear ADCSR 

; declare loop point 

; set A/D DOIIE bit 

; wait for A/D DO!^E 



; is bit set? 

. yes - skip error 



************************************************** 

Error Code 7 - A/D DOME bit not set 
************************************************** 



2$: 



ERROR 
BR 

SCOPE 
TST 

TSTB 
BPL 



7 

8$ 



2(R1) 

(Rl) 
3$ 



; report error 

; can't continue 

; declare loop point 

? read ADDBR 

; done bit clear? 

; yes - skip error 



************************************************** 

Error Code 10 - A/D DONE bit not cleared 

after A/D data v/as read 

************************************************** 



001124 

001126 000450 



ERROR 10 
BR 8$ 



; report error 
; can't continue 



3T2765 
TEST 5: 

1 
2 

3 

A 

5 

6 
7 
8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21. 

22 

23 

24 

25 
26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 



TST-11 MODULE MACRO V03.0B 
A/D DONE BIT AND INTERRUPT 

001130 005003 3$: CLR 

001132 012704 MOV 

000340 
001136 

rm 1 ^ ;i ftl ftrti »^ 

001146 010462 MOV 

000002 

001152 SCOPE 

001154 005011 CLR 

001156 013700 HOV 

000546 

001162 077001 4$: SOB 

001164 152711 BISB 

000100 

nmi7n ^r\e.Ar^■>. nmnc 

001172 000240 NOP 

001174 106404 HTPS 
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; prepare status vorclo 



R3 

#PR7,R4 



RELMOV i15$,R0 
MOV RO , ( R2 ) 

R4,2(R2) 

(Rl) 

e*DELAY,RO 

R0,4$ 
*100,(PJ.) 



R4 



; get ISR address 

; store 

; store status too 

; declare loon poini 

; set A/D DOITE 

; v;ait for DONE 



; enable interrupts 

; enable CPU interrupts 

; stall tir.e 

; turn off CPU 



***************************************** ■k1,*1rit1r1e*i! 

Error Code 11 - no interrupt on A/B DONE 
*************************-k*************i,i,i,i,i,i,i,i,i,i,i, 



001176 ERROR 11 

001200 000423 BR 8$ 

001202 062706 5$: ADD #4,SP 

000004 

001206 SCOPE 

001210 005761 TST 2(R1) 

000002 

001214 105711 TSTB (Rl) 

001216 100002 BPL 6$ 



; report error 

; can't continue 

; adjust stack 

; declare loop point 

? read ADDBR 

; A/D DOITE clear? 

; yes - exit 



001220 

001222 000412 



******* ********************i,ii**i,i,ii*i,*if**********i,* 

Error Code 12 - A/D DONE bit not cleared 

after A/D data v/as read 

************************************************** 



ERROR 
BR 



12 
8$ 



; report error 
; can't continue 



DT2765 
TEST 5: 

1 
2 

3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 



TST-11 MODULE f4ACR0 V03.0B 
A/D DONE BIT AND INTERRUPT 

001224 6$: SCOPE 
0D1226 005761 TST 

000002 
001232 005011 CLR 

001234 013700 MOV 

000546 

001240 077001 7$: SOB 
001242 005711 TST 

001244 100001 BPL 



16-AUG-7 9 14:03:44 PAGE 14 



001246 

001250 

001254 
001256 



2(R1) 

(Rl) 

eSDELAY^RO 

R0,7$ 
(Rl) 

e$ 



; declare loop point 

; clear DOt:E 

; clear ADCSR 

; wait 



; error bit set? 
; no - exit 



************************************************** 

Error Code 13 - Error bit set after nornc;l 

A/D triggering sequence 

************************************************** 



005761 
000002 
005011 
004767 
177216 



8$: 



ERROR 


13 


mqiTi 


2{PJ) 


CLP. 


(Rl) 


CALL 


WAIT 



; report error 
; clear DONE 



21 001262 



EXIT 



DT2765 


TST-11 


MODULE 


MACRO V03.0B 


16-AUG-79 14:03 


!44 PAGE 15 


TEST 6: 


END OF LOGIC ' 


FESTS 








1 
2 
3 








. SBTTL 


Test 6: End of 


logic tests 






; This 


test is 


present to inform the TST-11 monitor 


4 






; that 


there are no more additional loqic teste 


5 






; to be executed, When the "ALL 


" command is used^ 


6 






; this 


test V7ill force a return 


to the conmand 


7 






; level of TST- 


•11 when the test 


sequencer reaches 


8 

9 

10 






; this 


test. 










; 








11 
12 


001264 




TEST6 : 

; 


ESCAPE 






13 
14 
15 
16 






• 

9 


.SBTTL 


Calibration initialization 






; This 


routine 


performs initialization functions 


17 






; for some of the calibration tests. 


18 






; 








19 






• 








20 


001266 




GETCfi: 


PRINT 


<Channel? > 


; output prompt 


21 


001302 






GETOCT 




; get value 


22 


001304 


103422 




BCS 


1$ 


; CR at end - cont. 


23 


001306 






PRIMTC 


<Enter an octal 


channel address. > 


24 


001350 


000746 




BR 


GETCH 


; try again 


25 






• 








26 


001352 


013701 
000542 


1$: 


IlOV 


§#BASE,R1 


; get address 


27 


001356 


013702 
000514 




MOV 


@#0DTACC,R2 


; get value 


28 


001362 


000302 




ST7AB 


R2 


; adjust 


29 


001364 




2$: 


PRINT 


<Hode bits? > 


; output prompt 


30 


001402 






GETOCT 




; get value 


31 


001404 


103420 




BCS 


3$ 


; CR at end - cont. 


32 


001406 






PRINTC 


<Enter an octal 


byte value, > 


33 


001444 


000747 




BR 


2$ 




34 






• 
9 








35 


001446 


042702 
000377 


3$: 


BIC 


#377, R2 


; clear low byte,R?. 


36 


001452 


013700 
000514 




MOV 


@#ODTACCrR0 


; get value 


37 


001456 


042700 
177400 




BIC 


#177400, RO 


; clear high byte,RO 


38 


001462 


060002 




ADD 


R0rR2 


; add in mode byte 


39 


001464 


005761 
000002 




TST 


2(R1) 


; clear DONE 


40 


001470 


005011 




CLR 


(Rl) 


; clear board 


41 


001472 


105711 


4$: 


TSTB 


(Rl) 




42 


001474 


100376 




BPL 


4$ 




43 


001476 


005761 
000002 




TST 


2(R1) 




44 


001502 


000207 




RETURN 
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1 
2 
3 
4 
5 
6 



001504 



7 001510 

8 001512 

9 001514 

10 001516 

11 001522 

12 001524 

13 001530 

14 001534 

15 001540 

16 001542 



17 001550 

18 

19 

20 

21 

22 

23 

24 

25 

26 001552 

27 001574 

29 001600 
2t 001602 

30 001606 

31 001612 

32 001614 

33 001616 

34 001620 

35 001622 

36 001626 

37 001630 

38 001632 

39 001634 



016100 
000002 

005711 
100015 
112700 
000105 

042711 
040000 
005237 
000522 
005737 
000522 
001003 
012737 
177777 
000522 
000207 



.SBTTL Display A/D data 

This routine takes the data from ADDER and displays: 
it for the user as a 16 bit octal value. 



; get._dat£ 

; print 

; error bit set? 

; no - return 

; print •£' 



; clear error bit 

; inc. count 

; overflov.'? 

; no - skip 

; yes - force value 



1$: 



HOV 


2 ( Rl ) , RO 


0CT16 




TST 


(Rl) 


BPL 


1? 


HOVE 


#'E,RC 


'iVYOUT 




EIC 


#40000, (Rl) 


inc 


@#ERRC!TT 


TST 


8#ERRCrn' 


BI-IE 


1$ 


nov 


fi-l,@#ERRaTT 


RETURN 





.SBTTL Test 7: A/D Calibration 

This test accepts a channel address froin the user 
and displays the data from that channel continuously 



004767 
17746G 

042702 
140363 
112704 
000010 

010211 
105711 
100376 
004767 
177656 
105304 
001766 

000767 



TEST7: PRINTC <A/D Calibration> 



1$: 



2$: 
3$: 



CALL 

KB EX IT 
BIC 

MOVE 

CRLF 

MOV 

TSTB 

BPL 

CALL 

DECB 
BEQ 
TAB 
BR 



GETCH 

*140363,R2 
#10, R4 



R2,(PJ) 
(Rl) 
3$ 
DISPLY 

R4 
1$ 

2$ 



; get channel address 

; 3_-^ up i:eyD0cirv„ 

; clear all but gain bi; 

; line counter 



; start converrdon 

; vjait for DO!TE 

; display date. 

; line over? 

; yes - nev; line 

; next conversion 



DT2765 
TEST 10 



2 
3 
4 

5 
5 

7 
8 
9 
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001536 
001670 
001672 



.SBTTL Test 10: A/D input channel scan 

This test scans the input channels while 
displaying the A/D data on the termincil. 



TESTlOi 



10 001676 



11 

12 

13 
14 
15 

16 
17 
18 
19 
20 
21 
22 



001702 
001704 

001710 
001712 
001714 

001720 
001725 
001730 
001732 
001734 
001736 
001740 



013701 
000542 
005761 
000002 
005011 
004767 

^ ^ ^ ^ ^ ** 

J. /OD /U 

w w ^ W' w ^ 



23 001744 



24 
25 
26 
27 

28 
29 
30 
31 

32 

33 
34 
35 



00,1750 
001752 
001754 
001756 

001762 
001764 
001766 
001770 

001774 
001776 
002000 
002002 



112703 
000010 

010200 

010200 
000300 
010011 
000167 
000004 
052711 
000000 
105711 
100376 

004767 
177522 
105303 
001367 
005202 
123702 
000541 
001346 
005002 

000743 



1$: 



2$: 
3S: 



PHINTC 
KBEXIT 
MOV 

TST 

CLR 
CALL 

CLP. 

CRLF 

MOVE 

^\^ Li ^ 

MOV 

OCT 8 

MOV 

SIJAB 

MOV 

JMP 

BIS 

TSTB 
BPL 
TAB 
CALL 

DECB 

BNE 
INC 
CHPB 

BNE 
CLR 
CPJ^F 
BR 



<A/D Input 

@#BARE,R1 

2(R1) 

(Rl) 

WAIT 



R2 
#10, R3 

<CH=> 

R2,R0 

R2,RC 
RO 

R0,(R1) 
3$ 

#0,(R1) 

(Rl) 
3$ 

DISPLY 

Pv3 
2$ 

R2 
@#St7R+l,R2 

1$ 
R2 

1$ 



channel scan> 

; set up keyboard 
; get address 

; clear DONE 

; clear csn 

; init, che.nnel count 
; line counter 
; display address 

; get channel address 
; put in high byte 
; set up channel 

; trigger converter 
; wait for DOJ^E 



; display data 

; line done? 

; no - continue 

; inc. channel 

; end of range? 

; no - continue 

; yes 
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1 
2 
3 
4 
5 
6 
7 

8 002004 

9 002042 

10 002044 013701 

000542 

11 002050 005761 

000002 

12 002054 

13 002056 

14 002060 

15 002062 



005011 
105711 
100376 
005761 
000002 
005002 
005003 



16 002066 

17 002070 

18 002072 

19 002074 112704 

000007 

20 002100 

21 002106 010200 

22 002110 

23 002112 



24 002116 

25 002120 

26 002124 



112700 
000054 

112700 
000060 
032703 
000010 

27 002130 001401 

28 002132 105200 

29 002134 

30 002136 112700 

000060 

31 002142 032703 

000004 

32 002146 001401 

33 002150 105200 

34 002152 



.SBTTL Test 11: A/D input gain/channel scan 

This test scans the input channels V7hile 
changing the gain of the converter. The 
A/D data is displayed on the terminal. 



TESTll 



6$; 



1$! 



2$: 



3$: 



PRINTC 
KB EX IT 
MOV 


<A/D Inpu 

@?BAPE,R1 


TST 


2(PJ) 


CLR 

TSTB 

BPL 

TST 


(Rl) 
(Rl) 
6$ 
2(R1) 


CLR 
CLR 
CPXF 
MOVB 


R2 
R3 

#7 , R4 


PRINT 
MOV 
OCT 8 
MOVE 


<CH=> 

R2,R0 

#',,R0 


TTYOUT 
MOVB 


t*o,m 


BIT 


#10, R3 


BEO 
IITCB 
TTYOUT 
MOVE 


2$ 

RO 

#'0,R0 


BIT 


S4,R3 


BEO 

INCB 
TTYOUT 


3$ 
RO 



; set up keyboc^rc" 

; get addresE 

; clear DOIIE 

; clear CSR 



; init. channel count 

; init. gain 

; line counter- 

; display address 

; display gain 



; GSl set? 
; no - skip 
; display bit 

; GSO set? 
i no - skip 
; display bit 
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1 002154 

2 002156 

3 002160 

4 002162 

6 002166 

7 002170 

8 002172 

9 002174 

10 002200 

11 002202 

12 002204 

13 002206 

1 / nnfy-i n 

15 002214 

16 002220 

17 002224 

18 002226 

19 002230 

20 002232 
21 

22 



010200 
000300 
05*300 

011611 
105711 
100376 

004767 
177304 
105304 
001370 

005202 

000004 
042703 
177763 
123702 
000541 
001322 
005002 

000717 

000001 



4$: 

5$! 



MOV 

SI-7AB 

BIS 

PUSH 

MOV 

TSTB 

BPL 

TAB 

CALL 

DBCB 

BME 

POP 

INC 

ADD 

BIC 

CMPB 

BITE 
CLP. 
CPJLF 
BP. 

.END 



R2 , RO 

RO 

R3,R0 

RO 

fSP),(Rl) 

(Rl) 

5$ 

DISPLY 

R4 

4§ 
RO 
R2 
?4,Pv3 

#177763, R3 
@SSTTR+1,R2 

1$ 

R2 

1$ 



; get channel addresE 

; put in high bvte 

; sot gain bits' 

; trigger conversion 

; v/ait for DO!^K 



; display data 

; line done? 
; no - continue 

; increment gain 

; clear extra bits 

; end of range? 

; no - continue 
; yes 
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